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Abstract 
The South Carolina Department of Transportation recognizes the need for a local 
calibration of the Mechanistic-Empirical Pavement Design Guide to provide a more 
accurate and efficient pavement design process for the state. A large part of this calibration 
revolves around determining actual pavement performance throughout South Carolina. 
Surface evaluations involving performance indicators such as bottom-up fatigue cracking, 
top-down fatigue cracking, transverse cracking, and surface rut depths were completed at 
four locations across the state. Asphalt cores were retrieved from each location as well. 
Retrieving asphalt cores allowed further detail such as pavement structure and cracking 
origin to be determined. Collecting and compiling the results in a format for direct 
comparison to the MEPDG software output was an important endeavor within this research 
as well. After evaluating the four locations, general findings support that thicker pavement 
structures result in lower distress values. However, a direct linear relationship between 
thickness and amount of surface distresses cannot be determined at this time. This research 
also determined that differing pavement structures may be located within a relatively small 
length of roadway. Numerous samples that have experienced uniform loading with varying 
asphalt thicknesses will result in corresponding differing surface distress values. The data 
collected from these locations stand as a significant start for MEPDG output comparison 
in the local calibration process, but an abundance of data from many more evaluations will 
be required to accurately represent the pavement performance within South Carolina. 
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Chapter One: Introduction 
1.1. Background 
In 2008, the American Association of State Highway and Transportation Officials 
(AASHTO) released a new pavement design method called the Mechanistic-Empirical 
Pavement Design Guide (MEPDG). AASHTO had previously published a 1993 Guide for 
Design of Pavement Structures based on the AASHO Road Test from the 1950’s, which 
took place over two years in Ottawa, Illinois. The main research objective being to collect 
research data relative to the design of highways. Engineers hoped that using data from the 
Road Test would allow for a more efficient design process, ultimately producing 
sufficiently designed highways at a reasonable cost (Sharp & Booker, 1984). The 1993 
version of the design guide used mostly empirical observations from the Road Test to 
predict pavement performance. 
Advancing on this approach, the MEPDG uses newer more comprehensive data 
from the Long-Term Pavement Performance (LTPP) program, a Federal Highway 
Administration (FHWA) database. The LTPP program is the largest pavement 
performance research program ever conducted. In short, the program has evaluated 
approximately 2,000 pavement sections over a span of 20 years. This database includes 
pertinent research information such as environment, traffic, maintenance, materials, and 
rehabilitation (Miller & Bellinger, 2014). As the name suggests, the MEPDG also utilizes 
the mechanistic study of physical responses in conjunction with the empirical relationships. 
Ultimately, the MEPDG was developed to recognize the physical causes of distresses in a 
pavement structure and calibrate them with observed pavement performance. To achieve 
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this, the MEPDG uses an iterative process where numerous situations are considered with 
small incremental changes to certain design aspects to converge on an optimal pavement 
design given the environmental conditions. Performance indicators are utilized in the 
MEPDG process to emulate probable distresses over time. The performance indicators for 
asphalt include fatigue cracking, longitudinal cracking, transverse cracking, and rutting. 
The International Roughness Index (IRI) is also an indicator taken into account. 
The South Carolina Department of Transportation (SCDOT) recognizes the 
importance of implementing new and evolving design tools such as the MEPDG to ensure 
that modern construction materials and current truck traffic volume are realistically 
considered during the design stage of roadway projects. Bearing in mind that the accuracy 
of most design guides is largely dependent upon the likeness of input and output values to 
reality, AASHTO highly recommends each state perform a calibration to determine the 
local inputs for their region (Muthadi, 2007). These locally calibrated inputs can be used 
in the MEPDG pavement performance model. Greater accuracy in a design guide can help 
prevent the engineer from over-designing or under-designing the pavement structure. 
Over-design results in additional materials being used than needed and ultimately 
inefficient allocation of resources (time and money) for the agency. Local calibration 
would also address the issue of under-designing by raising design guide accuracy to help 
prevent it. Under-designing is a problematic situation for the transportation sector due to 
potential safety risks and increased life-cycle costs. Reducing the possibility of safety risk 
is always a driving goal within any transportation agency. 
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In 2013, the University of South Carolina (UofSC) began working with the SCDOT 
to begin the local MEPDG calibration process. The first phase would be known as Phase 
1 of Calibration of the AASHTO Pavement Design Guide To South Carolina Conditions 
(Gassman & Rahman, 2016). The primary research objective was to identify data already 
within the SCDOT for said calibration. Climate, traffic, pavement design, material 
properties, and pavement performance were all desired sets of data for this research. After 
reviewing this data, the research team selected roadway segments that were appropriate for 
the calibration research. The segments had to be high traffic areas still in service. Pavement 
age varied throughout the segments selected. From these segments, preliminary local 
calibration factors were determined. However, use of the preliminary factors may result in 
inefficient pavement designs due to the lack of sufficient data to provide more accurate 
factors. Site specific materials are considered critical missing components for the 
calibration. Additional studies to collect higher quality and more specific pavement distress 
data were recommended by the authors (Gassman & Rahman, 2016). 
1.2. Objectives 
The main objective of this research was to collect and assess pavement distress data 
to support the overall calibration of the MEPDG in South Carolina. Developing a 
repeatable protocol for consistent use in the future was also a crucial component to ensure 
the success of the calibration. 
This research, as part of the Phase 2 effort, is an essential part of the South Carolina 
MEPDG calibration because the results collected will be compared to the MEPDG 
software output to determine the level of similarities and differences. The results from this 
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research represent the actual pavement performance values that occur after many years of 
service. The MEPDG software, PavementME, produces corresponding theoretical output 
values for trial pavement structures based on theoretical models. Each of these models 
represent what the software predicts would happen in reality. Utilizing historical records 
and the cores taken during this research, the original pavement structure of a roadway can 
be determined. This will be used as input values in the MEPDG software. In an ideal 
situation, inputting the pavement structure into the MEPDG software would yield 
performance output that match the results found in the field. It is necessary for there to be 
very little differences between actual values and produced theoretical values to establish 
the MEPDG reliability. If there is large variation between actual and predicted results, the 
MEPDG provides little help during the highway design process.  
1.3. Scope of Research 
To accomplish the objectives of this study, the following major tasks were 
completed: 
A. Determine protocol for sampling including location, size, and quantity of pavement 
sections 
B. Develop a procedure for surface distress evaluation and core specimen collection 
and documentation to be used in this study and future research 
C. Visually evaluate pavement sections, recording frequency of surface distress types 
and their severity along with any other pertinent environmental information  
D. Forensic evaluation of asphalt pavement sections and the pavement structures 
5 
 
While the data presented in this research is intended for use in the local MEPDG 
calibration, the actual calibration is not included within the scope of this research. 
1.4. Organization of Thesis 
This thesis consists of five chapters. The first chapter presents background 
information along with the objectives and scope of this research. A literature review of 
work completed in the area of pavement evaluation and MEPDG calibration is presented 
in Chapter Two. Chapter Three presents the methods and materials used to meet the 
objectives of this research. Results and discussion of pavement evaluations and analysis 
are presented in Chapter Four; core comparisons are a crucial component of this chapter. 
Chapter Five contains the summary and conclusions of this research. Recommendations 
for SCDOT and future researchers are also presented in Chapter Five. 
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Chapter Two: Literature Review 
2.1. Pavement Design 
The design of flexible (or asphalt) pavement structures typically involves two types 
of design methods. One design method is known as a mechanistic design, the other design 
method is referred to as an empirical design. Each approach has been used successfully in 
the past, however the empirical approach is more common among large organizations. 
Originally the American Association of State Highway Officials (AASHO) utilized the 
AASHO Road Test to develop empirical equations to compare pavement characteristics 
such as structural strength and subgrade features to the amount of traffic on the roadway 
(Highway Research Board, 1962). Mechanistic design focuses on the mechanical 
properties of asphalt pavement. Different loading scenarios will be considered, and critical 
pavement responses can be estimated.  
After realizing that technology and materials are advancing at rapid rates, 
researchers determined that evaluating and designing a roadway solely on a mechanical or 
empirical approach will not produce realistic and accurate results. Additional items or 
deficiencies to consider concerning the limits of the AASHO Road Test include increased 
traffic loading, varying climates across the nation, numerous variations of asphalt and 
concrete pavements alike, and drainage conditions vary from site to site(Li, Xiao, Wang, 
Hall, & Qiu, 2011). 
The American Association of State Highway and Transportation Officials 
(AASHTO) believed utilizing aspects of both design approaches would help address these 
issues. An initial release of the Mechanistic Empirical Pavement Design Guide for New 
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and Rehabilitated Pavement Structures (MEPDG) came in 2004 (Li et al., 2011). The 
document was a part of the NCHRP Project 1-37A. 
 
2.2. MEPDG Calibration Factors 
A large set of roadway sections distributed throughout the United States provided 
sufficient data to initially calibrate the MEPDG. Information from these research projects 
is what allows the general distress prediction models to be generated This is discussed in 
Chapter Five of The Mechanistic-Empirical Pavement Design Guide Interim Edition: A 
Manual of Practice (AASHTO, 2008). The Long-Term Pavement Performance (LTPP) 
database served as the primary source of data during this global calibration. The MEPDG 
allows users to override or alter these global calibration factors to better suit their needs. 
Geographical location and material properties drive the need for this ability to locally 
calibrate. 
2.2.1.Distress Prediction Equations for Flexible Pavements 
Mathematical relationships are used in the MEPDG to predict each performance 
indicator (i.e., rutting, longitudinal cracking, transverse cracking, IRI). Each indicator then 
correlates directly with the following critical pavement responses, fatigue damage, thermal 
cracking damage, and permanent deformation. 
2.2.1.1.Rut Depth 
Plastic, or permanent, vertical deformation within HMA, unbound layers, and 
subgrade soil results in rutting. Rutting is visually seen as a surface distortion. The MEPDG 
considers the incremental distortion within each sublayer. Equation (2-1 presents the 
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MEPDG field calibrated form of the laboratory derived relationship from repeated load 
permanent deformation tests (AASHTO, 2008). 
 
∆𝑝(𝐻𝑀𝐴)= 𝜀𝑝(𝐻𝑀𝐴)ℎ𝐻𝑀𝐴 = 𝛽1𝑟𝑘𝑧𝜀𝑟(𝐻𝑀𝐴)10
𝑘1𝑟𝑛𝑘2𝑟𝛽2𝑟𝑇𝑘3𝑟𝛽3𝑟 (2-1) 
Where: 
∆𝑝(𝐻𝑀𝐴) = Accumulated permanent or plastic vertical deformation in the HMA 
layer/sublayer, in., 
𝜀𝑝(𝐻𝑀𝐴) = Accumulated permanent or plastic axial strain in the HMA 
layer/sublayer, in/in., 
𝜀𝑟(𝐻𝑀𝐴) = Resilient or elastic strain calculated by the structural response model at 
the mid-depth of each HMA sublayer, in/in., 
ℎ𝐻𝑀𝐴 = Thickness of the HMA layer/sublayer, in., 
𝑛 = Number of axle-load repetitions., 
𝑇 = Mix or pavement temperature, °F, 
𝑘𝑧 = Depth confinement factor, 
𝑘1𝑟,2𝑟,3𝑟 = Global field calibration parameters (from the NCHRP 1-40D 
recalibration; klr, = -3.35412, k2r, = 0.4791, k3r, = 1.5606), and 
𝛽1𝑟, 𝛽2𝑟 , 𝛽3𝑟 = Local or mixture field calibration constants; for the global 
calibration, these constants were all set to 1.0. 
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2.2.1.2. Load Related Cracking 
Alligator cracking and longitudinal cracking are load related cracks predicted by 
the MEPDG. Longitudinal cracks are assumed to begin at the top of the surface and 
propagate downward to the bottom of the asphalt layers. Alligator cracks are assumed to 
originate at the lowest point of the pavement structure and spread upwards through the 
layers. Equation (2-2 presents the allowable number of axle-load applications needed for 
the incremental damage index approach to predict both types of load related cracks. 
𝑁𝑓−𝐻𝑀𝐴 = 𝑘𝑓1(𝐶)(𝐶𝐻)𝛽𝑓1(𝜀𝑡)
𝑘𝑓2𝛽𝑓2(𝐸𝐻𝑀𝐴)
𝑘𝑓3𝛽𝑓3 (2-2) 
Where: 
𝑁𝑓−𝐻𝑀𝐴 = Allowable number of axle-load applications for a flexible pavement and 
HMA overlays, 
𝜀𝑡 = Tensile strain at critical locations and calculated by the structural response 
model, in/in., 
𝐸𝐻𝑀𝐴 = Dynamic modulus of the HMA measured in compression, psi, 
𝑘𝑓1, 𝑘𝑓2, 𝑘𝑓3 = Global field calibration parameters (from the NCHRP 1-40D re-
calibration; 𝑘𝑓1 = 0.007566, 𝑘𝑓2= -3.9492, and 3= -1.281), and 
𝛽𝑓1, 𝛽𝑓2, 𝛽𝑓3 = Local or mixture specific field calibration constants; for the global 
calibration effort, these constants were set to 1.0 
𝐶 = 10𝑀 
𝑀 = 4.84(
𝑉𝑏𝑒
𝑉𝑎+𝑉𝑏𝑒
− 0.69) 
𝑉𝑎 = %Percent Air voids in the HMA mixture, 
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𝑉𝑏𝑒 = Effective asphalt content by volume, and 
𝐶𝐻 = Thickness correction term, dependent on type of cracking 
For bottom-up cracking: 
𝐶𝐻 = 
1
0.000398+
0.003602
1+𝑒(11.02−3.49𝐻𝐻𝑀𝐴)
 
For top-down cracking: 
𝐶𝐻 = 
1
0.01+
12.00
1+𝑒(15.6767−2.8186𝐻𝐻𝑀𝐴)
 
Where: 
𝐻𝐻𝑀𝐴 = Total HMA thickness, in. 
 
2.3. Local MEPDG Calibration 
AASHTO published the Guide for the Local Calibration of the Mechanistic-
Empirical Pavement Design Guide in November 2010 (AASHTO, 2010). This document 
presents information concerning local calibration left absent from the (AASHTO, 2008) 
document discussed in Section 2.2 of this thesis. 
2.3.1.Field and Forensic Investigations 
Chapter 6 of the Guide for Local Calibration of the Mechanistic-Empirical 
Pavement Design Guide (AASHTO, 2010) illustrates one step of the local MEPDG 
calibration procedures involving field and forensics investigations. The guide discusses 
how a field investigation requires the coordinating agency to decide whether or not forensic 
investigations are required to confirm the assumptions embedded within the MEPDG. 
SCDOT is the agency in charge of this investigation and they have elected to question the 
11 
 
assumptions presented in order and plans to change the assumptions to local factors. 
Therefore, forensic evaluation, asphalt coring, is required within this research. The guide 
discusses that after coring, the specimen should be inspected to reevaluate crack initiation 
and propagation direction. If the crack travels through the core entirely then the guide 
advises the agency to assume bottom-up origination. The research discussed in this thesis 
touches on this matter in Chapter Five and how the LTPP manual for identifying distresses 
and actual field results seem to conflict in some instances. If a known research location 
exhibits only instances of top-down cracking determined by forensic evaluation of the 
cores, then one instance where the core is cracked throughout is not likely bottom-up 
cracking. 
The document goes on to express that trenches or test pits are recommended to 
allow researchers the opportunity to measure pavement layer rutting. This type of 
destructive evaluation is only recommended for areas where rutting values exceed 0.35 
inches. Task 3 of the Local Calibration Phase 2 research also calls for test pits to be 
performed at accessible sites (Gassman & Putman, 2016).  
 
2.4. Related Research 
2.4.1. Texas 
(Banerjee, Aguiar-Moya, & Prozzi, 2009) recognized the need for local calibration 
of the MEPDG in Texas stating that a pavement design based on the national calibration 
of the MEPDG will result in an underestimate or overestimate of pavement layer 
thicknesses. Failing to adequately design the layer thicknesses will result in highways that 
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cost more than the traffic warrants or possibly roadways that were not constructed with 
enough structural integrity to withstand the location’s daily traffic.  
(Banerjee et al., 2009) focused on determining two bias correction factors for the 
asphalt concrete permanent deformation performance model. They utilized the LTPP 
database to gather calibration data. Five different regions were evaluated within Texas from 
the database. After realizing an insufficient amount of test sections were previously 
evaluated, the Texas Department of Transportation decided to sponsor the creation of a 
Texas specific database. The database was referred to as the Texas Flexible Pavement 
Database and consists of approximately 250 test sections. Conducting accurate field 
evaluations for such a large number of test sections take an extended amount of time and 
extensive amounts of resources. So, without the data from numerous test sections readily 
available, researchers in Texas relied solely on the online databases available to obtain 
most of the data. 
The primary objective for the Texas study was to obtain a set of regional calibration 
coefficients. Figure 2-1 displays the results based on regional location. 
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Figure 2-1: Regional and State Level Calibration Coefficients for Texas (Banerjee et al., 
2009) 
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2.4.2. Minnesota 
The need for local MEPDG calibration is known nationwide and the Minnesota 
Department of Transportation (Mn/DOT) has taken the appropriate actions in beginning a 
local calibration based upon recommendations laid out in the ASSHTO guides previously 
mentioned. Mn/DOT listed three main goals for calibration (Khazanovich, 2009), they are 
as follows: 
• Developing guidelines for major input parameters, including traffic, 
material proper-ties and subgrade characterization 
• Performing a comprehensive sensitivity analysis and identifying 
deficiencies in the MEPDG software. 
• Comparing its predictions to those of MnPAVE (Minnesota’s mechanistic-
empirical pavement design software) and Mn/DOT’s current design 
standard. 
Mn/DOT research teams conducted field evaluations throughout their state and 
researchers recorded performance indicators such as rutting, alligator cracking, transverse 
cracking, and IRI at each location. Minnesota researchers then developed 
recommendations for the Minnesota specific values using inputs drawn from Minnesota 
databases. A sensitivity analysis was also conducted to assess the variation of values 
between performance using predicted values instead of default values. Figure 2-2 displays 
the results graphically. The predicted asphalt concrete (AC) rutting values and the 
measured rutting values are very similar, signifying accuracy in the program. However, 
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both the predicted subgrade rutting and base rutting fail to coincide with the measured 
results, thus signifying inability to accurately predict these values. 
 
Figure 2-2: Comparison of the MEPDG models in Minnesota (Khazanovich, 2009) 
In like manner to Minnesota, SCDOT has successfully initiated a local calibration 
sequence. The field evaluations are considering the same performance indicators. The 
sensitivity analyses involve the same input and output properties. SCDOT has taken a more 
in-depth approach by involving the testing of aggregate and mix types throughout the state 
instead of relying on databases. Mn/DOT has been working with the Local Road Research 
Board to distribute the tools and calibration factors out to local agencies within the state. 
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2.4.3. New Mexico 
New Mexico department of transportation (NMDOT) has taken efforts to minimize 
the difference between the measured and the predicted distresses within their state through 
a local MEPDG calibration. Objectives included defining calibration coefficients for every 
distress model. Utilizing pavement sections that were not included within the local 
calibration to validate the calibration coefficients was also an objective of the research. 24 
sections were used during this calibration process. 5 of which were set aside to satisfy the 
second objective listed above. The remaining, 19, were used in the calibration process. The 
department utilized an error-minimization algorithm to calibrate various pavement 
performance models.  
The error-minimization algorithm considered the sum of squared errors for 
numerous MEPDG prediction scenarios. Rutting, alligator cracking, longitudinal cracking 
and the international roughness index were addressed within the research. Measured values 
were collected for each performance indicator for direct comparison with the predicted 
values produced by the MEPDG process. 
Due to the small quantity of research pavement sections, NMDOT opted to use both 
new and rehabilitated pavement sections within this research. (Tarefder & Rodriguez-Ruiz, 
2013) state that many states use both new and rehabilitated sections during the bottom-up 
fatigue cracking calibration because the old pavements have been subject to a tack coatr 
which fully bonds the HMA overlay to the existing surface. 
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(a) 
 
(b) 
 
Figure 2-3: (a) Predicted versus measured total rutting before calibration (b) Predicted 
versus measured total rutting after calibration (Tarefder & Rodriguez-Ruiz, 2013) 
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Their results proved that calculated calibration coefficients reduced the error in the 
MEPDG prediction process. Figure 2-3 shows that predicted rutting values are closer to 
the line of equality after the calibration coefficients have been used. The other performance 
indicators resulted in similar fashion, with many points moving closer to their measured 
counter-parts. The sum of squared errors was also reduced each time the calibration 
coefficients were used. 
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Chapter Three: Procedures 
3.1. Location 
In 2016, Gassman and Rahman completed a study involving the calibration of the 
AASHTO pavement design guide to South Carolina conditions which identified 20 
potential pavement sections distributed throughout the state, as summarized in Table 3-1 
(Gassman & Rahman, 2016). This list was used as a starting point for this study and after 
consideration of scheduling, personnel, and resource availability, four of the locations from 
the list were selected for this research project. The four locations are highlighted in Table 
3-1 and their corresponding maps are displayed in Figure 3-1 through Figure 3-5. Table 
3-2 displays location characteristics such as length, classification, and Annual Average 
Daily Traffic (AADT) values. 
20 
 
Table 3-1: Pavement Sections Identified in Phase 1 (Gassman & Rahman, 2016) 
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Table 3-2: Location Characteristics 
SC-93 in Pickens County 
Length 1.34 Miles 
Roadway Classification 4 Lane Divided Highway 
AADT Value 6,400 
SC-72 in Laurens County 
Length 5.99 Miles 
Number of Lanes 4 Lane Divided Highway 
AADT Value 7,200 
SC 31 in Horry County 
Length 3.98 Miles 
Number of Lanes 6 Lane Divided Highway 
AADT Value 30,000 
US-278 in Beaufort County 
Length 1.56 Miles 
Number of Lanes 4 Lane Divided Highway 
AADT Value 24,900 
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Figure 3-1: South Carolina State Map Identifying The Four Selected Pavement Locations 
(Circled) 
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(a) 
 
 
(b) 
 
Figure 3-2: Pickens County Section (a) Location and Surrounding Areas and (b) map of 
section on SC 93. 
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(a) 
 
 
(b) 
 
Figure 3-3: Laurens County Section (a) Location and Surrounding Areas and (b) map of 
section on SC 72. 
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(a) 
 
 
(b) 
 
Figure 3-4: Horry County Section (a) Location and Surrounding Areas and (b) map of 
section on SC 31. 
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(a) 
 
 
(b) 
 
Figure 3-5: Beaufort County Section (a) Location and Surrounding Areas and (b) map of 
section on US 278. 
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All four pavement sections are asphalt concrete (AC) and vary in length. In an 
attempt to gain an initial understanding of the varying conditions statewide, these four 
sections each represent a different regional area within the state. The Pickens and Laurens 
County sections represent Upstate conditions. Horry County represents the northern coast 
of the state. While Beaufort County represents the southern coastal area of the state. The 
locations also lie within unique SCDOT districts, four of the seven districts are represented 
as shown in Figure 3-6. 
 
 
Figure 3-6: SCDOT District Map 
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3.2. Sampling 
Along with determining locations, a decision had to be made concerning the size 
and number of samples to evaluate at each location. The goal of each sample was to 
represent a particular length of the location. Looking at the samples collectively was a more 
accurate representation of the whole location. Five hundred feet was ultimately decided 
upon to be the sample size. Numerous sampling procedures were reviewed, but the 
sampling process outlined in ASTM D64331 was identified as the best fit for this study. 
This procedure initially used Equation 3-1 to determine the number of samples from each 
location. 
𝑛 =
𝑁𝑠2
(
𝑒2
4 )
(𝑁 − 1) + 𝑠2
 
3-1 
Where: 
n = number of sample units suggested for evaluation 
N = total number of sample units within the location (see Equation 3-2) 
s = standard deviation, assume 10 per ASTM 
e = acceptable error, assume 5 per ASTM 
  
                                                 
1 ASTM D6433-18 Standard Practice for Roads and Parking Lots Pavement Condition Index Surveys, 
ASTM International, West Conshohocken, PA, 2018, 
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𝑁 =
𝑇𝑜𝑡𝑎𝑙 𝑙𝑒𝑛𝑔𝑡ℎ
500
 
3-2 
Where: 
Total length = the total length of the pavement section in feet 
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An Excel spreadsheet, seen in Figure 3-7, was created utilizing Equation 3-1 to 
determine the number of evaluation samples at each location. The total length of section in 
miles, cell highlighted in yellow in Figure 3-7, was the only input value that varied between 
the four selected locations. The spreadsheet was programmed to calculate the number of 
evaluation samples necessary at each location and rounded to the next nearest whole 
number, highlighted in green. The results are shown in Table 3-3. 
 
 
Figure 3-7: Excel spreadsheet calculations for sampling process 
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Table 3-3: Sampling Calculations 
Location Total Length Number of Samples 
Beaufort County 1.56 miles 8 
Horry County 3.98 miles 12 
Laurens County 5.99 miles 13 
Pickens County 1.34 miles 8 
 
As with most research involving representative samples, randomness is crucial to 
the success of accurate representation of the whole. To achieve random sampling, each 
location was subdivided into 500 ft sections, then Excel was used to generate a random 
number between one and the total number of samples within the location as a whole as 
seen in the lower portion of Figure 3-7. Given the random result and purpose of the 
generator a few guidelines had to be followed to ensure the research objectives were met. 
These guidelines included: 
1. Continue to record random numbers until reaching the required sample population  
2. Skip over any repeat numbers 
3. Skip over any numbers for which the correlating sample includes a bridge or 
obstruction 
This process was used to determine the samples for each of the four locations. 
Google Earth satellite view was utilized to preview sections prior to visiting the site for 
visual identification and rough estimation of bridge or other obstacle locations. This 
allowed random samples that did not meet Guideline #3 to be discarded and replaced with 
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another random location before travelling to the site. This process enabled the researcher 
to create the documents in Figure 3-8 and Figure 3-9 prior to traveling to the project 
locations, which saved time in the field. 
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Figure 3-8: Example of Pavement Evaluation Document 
Date:
AC County: Location:
5.99 12 13
10 500
15000 15500
1L 1M 1H 2L 2M 2H 3L 3M 3H 4
8 165 500 20 7 4 6 1.5
40 74 176 6 0.5
52 678 13 4 0
200 50 12 0
6 0
20 0
12 0
34 0
10
1.5
0
Total:
300 917 0 500 259 7 98 6 0
Density:
5.00% 15.28% 0.00%
End of Sample
SC-72Laurens
no obvious repair or rehabilitation
Distress Types: 1. Bottom-up fatigue (Alligator Cracking) (ftxft) 2. Top-down fatigue (Longitudinal 
Cracking) (ft)  3. Transverse Cracking (ft) 4. Surface Rut Depth (mm)
Comments:
sunny 84F
most alligator cracking in left wheel path
10mm rut present in alligator cracking occcurence
uphill section
Sample Number: Sample Length:(ft) Sample Area: (sqft) 6000
Sample Start: Sample End: Evaluator: Clifton Hurley
Pavement Condition Survey Data Sheet 7/11/2018
Pavement Section Type:
Total Length:(mi) Lane Width:(ft) Total Number of Samples:
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Figure 3-9: Example of Core Collection Document 
Date:
AC County: Location:
5.99 12 13
10 500
15000 15500
no debonding
2.25 surface
Comments:
GAB present
Specimen number:
7" total
4.5 base AC
0.25" int
Specimen number: #4@15106ft
Comments:
longitudinal cracking moderate
minor spalling at crack edges
7" total AC
4.75" base AC
0.25" int
2" surface
no debonding
GAB present
Specimen number: Non-distressed #4
Comments:
Pavement Core Collection Sheet 7/11/2018
Pavement Section Type:
Total Length:(mi) Lane Width:(ft) Total Number of Samples:
Sample Length:(ft) Sample Area: (sqft) 6000
Sample Start: Sample End: Collector: Clifton Hurley
End of Sample
SC-72Laurens
Sample Number:
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The SC-93 pavement section in Pickens County was evaluated first. Unknown 
before evaluation, two samples contained new asphalt not in the original data of the project. 
However, due to the similarity of the other six samples, it was decided that six pavement 
sections were sufficient to represent the location as a whole. Of these six sections, four had 
cores extracted and collected. This reduction in core sampling was due to the uniformity 
present on site. 
Laurens County (SC-72) was the second location to be evaluated in this project. 
SC-72 presented more variability in surface distresses and pavement structure from section 
to section. Therefore, it was crucial to evaluate the calculated number of samples. 
SC-31 in Horry County was similar to Pickens County in the manner of consistent 
findings throughout the sample locations. Recognizing the uniformity throughout the 
location allowed researchers to reduce the number of samples by one, thus lowering 
expenses and allowing normal traffic conditions to be resumed a day sooner than expected. 
Weather and scheduling coordination between Clemson, UofSC, and local SCDOT 
personnel was also a large part of this decision.  
US-278 in Beaufort County is a relatively short pavement location having a high 
daily traffic volume. Minimizing the impact to traffic was achieved by working non-peak 
travel hours within the day and four samples were deemed appropriate based on the site 
conditions. 
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3.3. Documentation 
Working towards the objective of developing a repeatable protocol, documentation 
for each site was drafted. These documents seen in Figure 3-8 and Figure 3-9 aided in the 
efficiency of evaluation by decreasing time of repeat handwriting and ability to 
simultaneously record comments as well as measurements. The documents also aided in 
keeping the field data organized until further notes could be added in the lab. 
Initial evaluation of the Pickens County location verified that the surface evaluation 
documentation was a beneficial component to this research and that similar documentation 
would be needed for core collection. The main benefits of core collection documentation 
were organization and accuracy. Having the ability to measure and record the dimensions 
of each layer within the core before transport allowed for a more accurate measurement. 
Confidence in knowing the proper orientation was also useful since some cores were 
severely damaged and did not remain intact during removal. 
Highway projects often use mile points to describe an object or length of pavement 
along a roadway. Along with mile points, a large amount of construction contractors and 
designers alike utilize a method of measurement known as “stations” to effectively 
communicate exact locations on a job site. Simply put, stations are a way to become more 
precise as opposed to using mile points along a job. Stations can be written in various 
formats, one common example is Sta. 2500+00. An object at Sta. 2500+00 would be 
located exactly 250,000 feet from the beginning of the project. Offsets are also a critical 
part of stationing, they provide an additional measurement to locate the desired location. 
Offsets are denoted as Left (L) or Right (R) and always follow their respective station when 
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written. For example, an object at Sta. 2500+00 75L would be located 250,000 feet from 
the beginning of the project and 75 feet left of the centerline. 
After performing field work, the research team realized how beneficial stationing 
can be to a project. This thesis utilizes this terminology when appropriate and accurate. 
Due to the short nature of the research locations, the “plus sign” typically used in station 
nomenclature will be disregarded and all stations will be listed in a straightforward format. 
For example, Sta. 3260 would be 3,260 feet from the beginning of the research location. 
Station and offsets would be an ideal way of providing exact location of asphalt cores but 
unfortunately the team failed to recognize this need early in the research schedule. 
3.4. Surface Evaluation 
After selecting the four locations and number of samples for each, a surface 
evaluation of each pavement sample needed to be consistent. To maintain a clear 
comparable baseline throughout the entire project, distress severity levels were based on 
the LTPP distress identification manual (Miller & Bellinger, 2014). The manual discusses 
each distress as outlined in Table 3-4 through Table 3-6. 
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Table 3-4: Examples of Different Levels of Severity of Bottom-up Fatigue (Alligator) 
Cracking (Miller & Bellinger, 2014) 
LOW Severity: 
An area of cracks with no or 
only a few connecting cracks; 
cracks are not spalled or sealed; 
pumping is not evident. 
 
MODERATE Severity: 
An area of interconnected cracks 
forming a complete pattern; 
cracks may be slightly spalled; 
cracks may be sealed; pumping 
is not evident. 
 
HIGH Severity: 
An area of moderately or 
severely spalled interconnected 
cracks forming a complete 
pattern; pieces may move when 
subjected to traffic; cracks may 
be sealed; pumping may be 
evident. 
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Table 3-5: Examples of Different Levels of Severity of Top-down Fatigue (Longitudinal) 
Cracking(Miller & Bellinger, 2014) 
LOW Severity: 
A crack with a mean width ≤ 6 
mm (0.24in); or a sealed crack 
with sealant material in good 
condition and with a width that 
cannot be determined.  
(Picture of low severity 
longitudinal cracking in Horry 
County) 
 
MODERATE Severity: 
Any crack with a mean width > 
6 mm (0.24in) and ≤ 19 mm 
(0.75in); or any crack with a 
mean width ≤ 19 mm (0.75in) 
and adjacent low severity 
random cracking. 
 
HIGH Severity: 
Any crack with a mean width > 
19 mm (0.75in); or any crack 
with a mean width ≤ 19 mm 
(0.75in) and adjacent moderate 
to high severity random 
cracking. 
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Table 3-6: Examples of Different Levels of Severity of Transverse Cracking (Miller & 
Bellinger, 2014) 
LOW Severity: 
A crack with a mean width ≤ 6 
mm (0.24in); or a sealed crack 
with sealant material in good 
condition and with a width that 
cannot be determined.  
 
MODERATE Severity: 
Any crack with a mean width > 6 
mm (0.24in) and ≤ 19 mm 
(0.75in); or any crack with a 
mean width ≤ 19 mm (0.75in) 
and adjacent low severity 
random cracking. 
 
HIGH Severity: 
Any crack with a mean width > 
19 mm (0.75in); or any crack 
with a mean width ≤ 19 mm 
(0.75in) and adjacent moderate 
to high severity random 
cracking.  
41 
 
Surface Rut Depth: (mm or in) (Mean Rut Depth) 
Not applicable. Severity levels could be defined by categorizing the measurements 
taken. However, a record of the measurements taken is much more desirable, because it is 
more accurate and repeatable than severity level labels. 
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3.5. Safety 
Safety was a priority while working on the road. The SCDOT traffic control groups 
take extensive measures to ensure that all workers are safe during any work. This research 
project justified numerous lane closures around the state, thus various individuals had to 
be contacted and informed of the specific activities taking place within the closure to ensure 
the proper safety measure were taken. It was initially discussed to utilize the mobility of a 
rolling lane block, where a small crew can work between two vehicles that prevent traffic 
from entering the work zone. This type of closure still allows workers the ability to be in 
the road while traffic is only mildly interrupted. However, as with other methods, this type 
of closure has restrictions such as time and space allotted for workers. The activities for 
this study required the crew to be stationary for more than the fifteen minutes allowed for 
a rolling lane closure. After discussion with the district officials a full lane closure was 
decided to best fit the research. A full lane closure involves traffic control coming to the 
site and placing the appropriate signage before closing the lane. After signage, the traffic 
crew to places cones around the lane to prevent any new traffic from entering the work site 
(Figure 3-10).  
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Figure 3-10: Example of Cone Placement Between Traffic and Workers 
 
Before the research crew moved into the lane closure, approval from traffic control 
was required. After approval, research crew members moved the vehicles and equipment 
into the closure to begin work. Traffic control then proceeded to use a vehicle, usually a 
dump truck, equipped with a crash continuator to follow along behind the research crew in 
the lane closure (Figure 3-11). This was an extra precautionary measure to ensure the safety 
of workers in case traffic entered the lane closure due to misunderstanding or loss of 
control. 
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Figure 3-11: Example of a Crash Continuator behind a Dump Truck 
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3.6. Specimen Collection 
Once researchers were within the lane closure safely, the location for coring was 
the next step. The core collection process was completed before subsurface investigation 
could occur, thus it was imperative that coring begin immediately upon arriving to the 
section. Determining where the most beneficial core location would be was based on 
surface appearance of the pavement. Two cores were to be taken from each pavement 
section: One to represent pavement distress and another to represent a non-distressed 
portion of the pavement. These two cores were to be taken within ten feet of each other. 
This range allowed for efficient removal of two cores without mobilizing the drill rig and 
equipment set-up more than once per section. More importantly, this aided in achieving 
the research objective of forensically analyzing the cores to determine the cause of distress. 
Cores taken closer to each other would have less variability to ultimately help narrow down 
the origin of distress. Throughout the project, various distress types were sought out 
between sections. Within each project location, the team attempted to gather an example 
of each distress present from the location. The research goal was to gather samples that 
represent the location as a whole. Therefore, gathering numerous cores within each location 
that displayed only rutting would not benefit this project as much as gathering cores that 
displayed rutting, longitudinal cracking, and transverse cracking. 
All equipment was loaded into the back of a pick-up truck for easy transport 
between locations and pavement sections. Some discussion took place at the start of the 
project involving the use of a trailer; it was decided to use the truck only approach and 
reevaluate after the first section. Completion of the first section confirmed that a trailer was 
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not needed. Immediately upon selecting core locations, the core collection process began. 
This project collected four-inch asphalt cores. Before the project started, the team 
considered collecting six-inch diameter cores, however, the four-inch diameter cores are 
quicker to remove and easier to store while allowing the research objectives to be met. 
Determining bottom-up or top-down cracking can be done successfully by analyzing four-
inch cores. One unexpected problem faced in the field was removing the asphalt specimen 
from the pavement after coring was completed. Since the specimen was flush with or lower 
than the surrounding pavement, removing the core by hand was not an option. The claw 
like tool seen in Figure 3-12 was fabricated to help with core removal. Figure 3-12 shows 
the tool surrounding an asphalt core, similar to the way it would retrieve the core from the 
hole after raising the core bit out of the way. 
After extracting an asphalt core, the dimensions and first observations of pavement 
structure were documented on the core collection sheet. After field documentation was 
complete, two-gallon plastic zip top bags were used to store each specimen individually. 
Each bag was labeled with the specimen number and location to allow for further review 
at the lab. It was important to store the bagged specimen out of direct sunlight to prevent 
unwanted changes to the specimen. The cores were also carefully handled and placed in 
five gallon buckets to prevent damage during travel. 
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(a) (b) 
Figure 3-12: The tool fabricated to remove asphalt cores from the roadway. 
Upon returning to the lab, all specimens were laid out and reviewed to ensure proper 
documentation had been completed. Pictures of each specimen were taken with a solid 
background to aid in displaying the details of the cores. Some specimens were so broken 
after removal from the core hole that reconstruction of the core had to take place to get an 
acceptable picture. After photographing a core, it was placed back in its corresponding 
specimen bag and stored in the lab. The specimens were organized chronologically within 
each location to allow for quick retrieval and review if needed. 
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3.7. Soil Sampling 
Soil collection also played a major role in this research as the University of South 
Carolina (UofSC) was to conduct a subsurface investigation for each pavement section. 
Being both logical and efficient, UofSC was in attendance at each core hole to retrieve the 
soil directly below. Their desired method of collection was a hand auger (Figure 3-13). 
 
Figure 3-13: Hand Auger Collection Head (Left); Hand Auger T-Handle and Extension 
Rod (Right) 
The hand auger shown in Figure 3-13 was suitable for removing soil alone, 
however, any larger granular objects such as rocks do not enter and remain in the chamber 
long enough for removal from the hole. This became an issue when the team encountered 
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granular base layers beneath the asphalt at several locations. One particular technique that 
was found to be very helpful in sampling this layer was continuing to core through it until 
soil was reached. The further coring loosened the compacted base enough to remove the 
material by hand. One negative effect noticed after boring through the base layers at only 
two holes was the extreme wear seen on the coring bit (Figure 3-14). To address this, the 
drill rig was stopped and removed from the hole after penetrating the entirety of the asphalt 
layer. The specimen was removed and an older core bit replaced the good bit. Upon 
installing the worn bit, coring was then continued through the graded aggregate base layer 
until soil was reached. The good core bit was then reinstalled into the coring rig before the 
next asphalt core was drilled. 
 
Figure 3-14: The heavily used worn core bit end can be seen on the left of a fairly new 
core bit end (Left); The same bits can be seen entirely (Right) 
After removing the base layers, the core hole was dewatered using a device similar 
to a syringe. It was crucial that excess water be removed to limit contamination of the soil 
samples. This also aided in maintaining accurate records of the subsurface. 
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Hand auguring began directly at the start of the soil level. The process continued 
for five consecutive feet or until a hindrance of some kind was reached (e.g., tree roots, 
drainage pipes, or large rocks). Although the auger chamber is constant in shape and size, 
the amount of soil removed each time had some slight variability. This was simply due to 
the varying types of soil and their cohesive properties. Some clay layers would often be 
removed in larger increments than sand layers. To increase consistency and accuracy, 
uniform and repetitive actions occurred at each hole. The hand auger was turned two full 
turns before removal. This action was done twice and then a new depth measurement was 
recorded. The soil collected was stored in bags provided by UofSC, two augers worth per 
bag. One moisture content test was conducted per bag filled and the soil designated for 
moisture content was stored in air tight glass containers. It was imperative that soil samples 
not come in contact with foreign matter during collection. A tarp was laid out on the ground 
to ensure that any soil from the hole was the only material placed in the bags (Figure 3-15). 
The tarp was cleaned after each new starting measurement was taken. 
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Figure 3-15: Multiple Hand Auger Samples Displayed on the Tarp 
 
 Undisturbed soil samples were collected using Shelby tubes from each core hole 
from the non-distressed areas of the pavement. After clearing the base materials, a hand 
auger was used to retrieve six inches of soil below the base layer. A Shelby tube was then 
driven into the ground a further six inches with a drop weight hammer. It was common to 
be unable to extract the Shelby tube by hand due to it being wedged in the ground from the 
force required to penetrate certain soil types. A railroad jack was used to remove the Shelby 
tube at a consistent rate in the vertical direction, as seen in Figure 3-16. This type of jack 
was ideal because it allows the sample to be removed with little to no horizontal strain or 
torsion. A total of two Shelby tubes were collected per non-distressed core hole. The 
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remaining soil was hand augured and collected until a depth of five feet below base was 
reached. 
 
Figure 3-16: Example of Railroad Style Jack Used to Extract Shelby Tube 
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3.8. Patching 
As safety is always the number one priority, all core holes were patched before 
normal traffic conditions resumed. Patching the core holes was a relatively simple task, 
roughly six inches of crushed stone fill was placed within the hole and then tamped to 
properly compact it. This lift process was repeated several times until the hole was only six 
inches in depth. Cold patch asphalt was then placed in two-inch lifts and compacted 
between each lift. Once the core hole was entirely filled, a larger square plate tamper was 
used to ensure the patched core hole was flush with the roadway. Adequate compaction is 
the key to the success in patchwork because without compacting, the patch materials would 
settle over time and create a void between roadway and core hole. 
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3.9. Measurements 
As stated previously, evaluating the entire length of the location without automated 
distress measurement is extremely time intensive and inefficient, so this study utilized 
random test sections or samples. A measuring wheel was used to locate these pre-
determined samples and their start and end points. The measuring wheel was also used to 
locate the distance of the core holes from the sample start point. This distance was recorded 
on the core collection sheet. Surface evaluation was conducted for the entire 500 foot length 
of the pavement sample. 
As outlined by the LTPP distress identification manual, bottom-up fatigue cracking 
was measured in square feet. (Miller & Bellinger, 2014). Displayed on the pavement 
surface as alligator cracking, the measuring wheel was used to measure a rectangle around 
areas displaying the distress. Rectangular measurements were recorded in whole numbers 
only because of the nature of the distress and objective of the research. Since this distress 
was recorded as a measurement of area, this was the most time-consuming task of the 
evaluation. 
Top-down fatigue cracking displayed as longitudinal cracking on the surface was 
measured in linear feet out of the total length of pavement sample. For example, if 10 feet 
of pavement displayed longitudinal cracking in both the right and left wheel paths, the 
number recorded would only be 10 instead of 20. Therefore, the total maximum amount of 
any type of longitudinal cracking is 500 feet per sample. The measuring wheel was also 
used for these measurements. 
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Transverse cracking was also measured in linear feet, but was not out of the total 
sample length. Due to the fact that transverse cracks run perpendicular to the sample length, 
the measurement was repeatedly taken as needed. It should be noted that the maximum 
amount of any one transverse crack measurement would be equivalent to the lane width. 
The surface rut depth was measured in millimeters. Since the sample is 500 feet 
long, initial intentions were to measure the rut depth sequentially every 50 feet. This 
presented a lesson learned in the field that one measurement every 50 feet did not 
accurately represent the pavement sample as a whole. The issue was the location of 
measurement as rutting generally only occurs in the wheel paths. There are two wheel paths 
that will almost always contain two different rut measurements. To better represent the 
pavement sample, rut measurements were taken and documented for each wheel path every 
50 feet. To consistently measure the rut depth, a 5 foot long straightedge (a level) was laid 
perpendicular to and centered over a wheel path. A small combination square was then 
used to measure the distance from the surrounding pavement surface (i.e. the level) to the 
maximum rut depth. 
Oftentimes, the pavement evaluation would take place simultaneously with the soil 
collection process to efficiently use the time on site. Since work took place on a public 
roadway, the time of day and normal traffic conditions were taken into consideration. The 
research work often could not begin until the morning “rush” of work traffic had passed. 
Unfortunately, due to the lengthy procedures of this research, lunch traffic was often 
affected in the area. However, daily research work was scheduled to be completed, without 
56 
 
any setbacks, before the general public was off work in the evenings. This not only aided 
in public opinion but improved the safety of traffic and workers alike. 
  
57 
 
3.10. Deviations 
This research often varied from planned procedures due to outside factors. 
Professional judgement was used to decide what immediate actions needed to be taken to 
continue work towards completing the research objectives. Each deviation was discussed 
within the project team on site and documented. Documenting the deviations was crucial 
to this research to ensure incorrect assumptions are not made from data collected out of 
procedure. 
The most obvious deviation from the planned process is the number of samples 
evaluated and cores collected at each pavement location visited. 
Pickens County was actually visited twice throughout the project life cycle. The 
initial site visit included six pavement surface evaluations. Originally planned to include 
eight samples, newly constructed intersections resulted in two pavement samples being 
unusable. The initial visit to this site included core collection however these cores were 
used as a training experience for the crew and researchers to ensure consistency could be 
achieved in collection, transport, and measurement. Only Clemson researchers were 
present for the first site visit, so soil was not collected. All cores listed in this research were 
collected during the second site visit to provide consistency between all other sites and 
allow UofSC soil data the same benefit. Visiting Pickens County was a worthy learning 
experience as any needed changes to procedures could also be addressed before traveling 
to the other project sites. For example, collecting the asphalt cores from the pavement after 
coring proved to be a very difficult task. The research team resolved this issue by 
fabricating an extraction tool. Another lesson learned from the initial visit to Pickens 
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County was the order of operations to provide the most efficient schedule. It was originally 
planned for all surface evaluations to be completed before coring began. However, since 
soil collection was the lengthiest process, it was decided that selecting core locations and 
coring would be the foremost activity when arriving at a new 500 foot sample. 
The research team decided to leave the Horry County site after successfully 
evaluating 11 of the 12 randomly selected sample locations. This decision was based on 
the clear uniformity throughout the location and weather projections for the next day. 
The Beaufort County pavement location proved to be the most difficult section for 
evaluation and collection. Due to the increased turnoff locations along the highway, the 
standard lane closure that had been used at the other locations was not logistically possible 
or allowed by the SCDOT traffic control team. A mobile road block was decided to be the 
only method that would not cause total public disruption. The mobile road block prevented 
research personnel from inspecting the surface of the entire sample length simultaneously 
with core sampling and soil collection. In comparison to the other locations, Beaufort 
County was more time and labor intensive for the same amount of data collected. The 
mobile traffic control approach forced surface evaluation to take place in smaller fragments 
as the trucks slowly moved along the location. 
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Chapter Four: Results and Discussion 
4.1. Pickens County 
The 1.34 mile section of SC-93 in Pickens County is adjacent to Clemson 
University and the well-known Esso Club restaurant. This four-lane divided highway is 
commonly used for access to all of the college sporting events. It is also the most direct 
route for students to visit Y-beach, a popular social scene for students and community 
members alike. Interestingly enough, the pavement sample is actually in Pickens County 
as well as the neighboring county to the West, Oconee County. Lake Hartwell divides the 
counties, while a concrete deck bridge divides this stretch of pavement. According to the 
SCDOT 2017 traffic counts report, the annual average daily traffic (AADT) value was 
6,400 for this roadway. Bearing in mind this is a daily average calculated from the total 
traffic year round, this particular roadway segment experiences drastic changes in loading 
during the sporting events, especially Clemson football games. 
Based on the processes outlined in Chapter Three, the Pickens County location 
needed eight random samples to meet the research objectives. However, unknown until 
arriving on-site, new construction near the end of the location restricted the number of 
samples evaluated to six, while also reducing the overall length of the segment. The 
research team decided that six samples fully satisfied the research objectives. This decision 
was based upon the uniformity seen throughout the location as a whole and the consistency 
recorded in the surface evaluations.  
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4.1.1.Pickens County Surface Evaluations 
Table 4-1 displays the sample locations along SC-93. As seen in Table 4-2, 
longitudinal cracking, transverse cracking, and rutting were the primary surface distresses 
at this location. Figure 4-1 shows an example of longitudinal cracking, the most common 
distress at this location. All six of the samples exhibited low severity longitudinal cracking 
in the wheel paths. Aside from Sample 7, all samples exhibited moderate severity 
longitudinal cracking. Sample 3 was the only sample to not show signs of transverse 
cracking. Samples 6 and 8 exhibited alligator cracking. Although high severity alligator 
cracking was not common at this research location it was noted in a 102 ft2 section of 
roadway within Sample 6. Sample 6 also included a 16 ft2 pothole and raveling. One 
possible reason for these distresses to be uniquely in this sample may be the relative 
elevation of Sample 6. The roadway segment was located at a lower elevation than the 
surrounding paved areas. As a result, Sample 6 could possibly experience the most drainage 
runoff when compared to other samples evaluated. Providing this area with a higher chance 
of water collection or “pooling” within the drive lanes. 
Overall, this pavement location exhibited little to no surface rut depth values. 
Surface rut depth measurements were recorded on site as outlined in Chapter Three. In 
review, measurements were taken in each wheel path every 50 feet. The average of these 
values was calculated and documented on the surface evaluation sheet. Table 4-3 presents 
an overview of this data in a compressed form, highlighting the minimum, maximum, 
average and standard deviation values for each sample. 
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Later in this research, the research team decided that the averaging of wheel path 
data was not presenting a clear description of the rutting on site. This discussion and 
decision arose when instances of one wheel path exhibited much higher or lower values 
than the other wheel path. The team decided to record values individually for each wheel 
path at later pavement locations. 
 
Figure 4-1: Example of Longitudinal Cracking on SC-93 
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Table 4-1: Pickens County Sample Locations 
Sample 
Start 
Station 
End 
Station 
Cores 
Station 
8 500 1000 673 
6 1500 2000 1626 
7 3500 4000  
2 4000 4500 4281 
4 4500 5000 4710 
3 5000 5500  
 
 
 
Table 4-2: Surface Distresses Recorded at the Pickens County Location 
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Table 4-3: Surface Rut Depth Data for SC-93 in Pickens County 
Rut Depth (in) 
Sample Minimum Maximum Average 
Standard 
Deviation 
8 0.00 0.08 0.03 0.04 
6 0.00 0.00 0.00 0.00 
7 0.00 0.28 0.14 0.10 
2 0.00 0.24 0.05 0.08 
4 0.00 0.12 0.03 0.05 
3 0.00 0.12 0.02 0.04 
 
The recorded surface distresses were quantified and compiled in Table 4-4 through 
Table 4-9. Reviewing the information in this manner will help researchers compare the 
actual recorded data to the predicted data produced by MEPDG software. Figure 4-2 is a 
visual representation of the data collected along SC-93 in Pickens County. 
 
Table 4-4: Pickens Sample 8 Surface Evaluation Quantities 
Distress Type Severity Level Result 
Bottom-Up Fatigue / 
Alligator Cracking 
Low 50 ft2 
Moderate 0 ft2 
High 0 ft2 
Top-Down Fatigue / 
Longitudinal Cracking 
Low 500 ft 
Moderate 51 ft 
High 0 ft 
Transverse Cracking 
Low 100 ft 
Moderate 0 ft 
High 0 ft 
Rutting 
Range 0.0-0.14 in 
Mean (Std. Dev.) 0.03 in (0.04 in) 
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Table 4-5: Pickens Sample 6 Surface Evaluation Quantities 
Distress Type Severity Level Result 
Bottom-Up Fatigue / 
Alligator Cracking 
Low 259 ft2 
Moderate 0 ft2 
High 118 ft2 
Top-Down Fatigue / 
Longitudinal Cracking 
Low 485 ft 
Moderate 10 ft 
High 0 ft 
Transverse Cracking 
Low 54 ft 
Moderate 0 ft 
High 0 ft 
Rutting 
Range 0.0-0.0 in 
Mean (Std. Dev.) 0.0 in (0.0 in) 
 
Table 4-6: Pickens Sample 7 Surface Evaluation Quantities 
Distress Type Severity Level Result 
Bottom-Up Fatigue / 
Alligator Cracking 
Low 0 ft2 
Moderate 0 ft2 
High 0 ft2 
Top-Down Fatigue / 
Longitudinal Cracking 
Low 500 ft 
Moderate 0 ft 
High 0 ft 
Transverse Cracking 
Low 38 ft 
Moderate 0 ft 
High 0 ft 
Rutting 
Range 0.0-0.28 in 
Mean (Std. Dev.) 0.14 in (0.10 in) 
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Table 4-7: Pickens Sample 2 Surface Evaluation Quantities 
Distress Type Severity Level Result 
Bottom-Up Fatigue / 
Alligator Cracking 
Low 0 ft2 
Moderate 0 ft2 
High 0 ft2 
Top-Down Fatigue / 
Longitudinal Cracking 
Low 500 ft 
Moderate 104 ft 
High 0 ft 
Transverse Cracking 
Low 33 ft 
Moderate 0 ft 
High 0 ft 
Rutting 
Range 0.0-0.24 in 
Mean (Std. Dev.) 0.05 in (0.08 in) 
 
Table 4-8: Pickens Sample 4 Surface Evaluation Quantities 
Distress Type Severity Level Result 
Bottom-Up Fatigue / 
Alligator Cracking 
Low 0 ft2 
Moderate 0 ft2 
High 0 ft2 
Top-Down Fatigue / 
Longitudinal Cracking 
Low 500 ft 
Moderate 14 ft 
High 0 ft 
Transverse Cracking 
Low 48 ft 
Moderate 0 ft 
High 0 ft 
Rutting 
Range 0.0-0.12 in 
Mean (Std. Dev.) 0.03 in (0.05 in) 
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Table 4-9: Pickens Sample 3 Surface Evaluation Quantities 
Distress Type Severity Level Result 
Bottom-Up Fatigue / 
Alligator Cracking 
Low 0 ft2 
Moderate 0 ft2 
High 0 ft2 
Top-Down Fatigue / 
Longitudinal Cracking 
Low 500 ft 
Moderate 8 ft 
High 0 ft 
Transverse Cracking 
Low 33 ft 
Moderate 0 ft 
High 0 ft 
Rutting 
Range 0.0-0.12 in 
Mean (Std. Dev.) 0..02 in (0.04 in) 
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Figure 4-2: Pavement Distress Values for SC-93 in Pickens County  
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4.1.2.Pickens County Specimen Collection 
All eight asphalt cores collected from this location, shown in Figure 4-3 through 
Figure 4-6, exhibit top-down cracking. Figure 4-1 shows the location of a distressed core 
within the wheel path relative to the non-distressed core. As with the surface evaluations, 
the specimen from Sample 6 (seen in Figure 4-4), exhibited the most visible distresses. 
Much like the surface distress, the debonding exhibited between all three layers of the core 
may be due to the relatively low elevation of the pavement sample with a chance of pooling 
water. The bottom face of layer 2 and the top face of layer 3 were smooth without crevices 
or extrusions of aggregate. This points to a larger amount of time passing since the layers 
originally separated. It is believed that after separation, water entering the pavement 
through the crack could have deteriorated any jagged aggregate exposed between the faces 
of each layer. Table 4-10 shows a summary of the core characteristics at this location. 
 
Table 4-10: Pickens County SC-93 Asphalt Core Characteristics 
Sample No. Condition 
Total Thickness 
(in.) 
No. of 
Layers 
Thickness 
Difference (in.) 
8 Distressed 9.5 3 
0.75 
8 Non-Distressed 10.25 3 
6 Distressed 7.75 3 
1.25 
6 Non-Distressed 9 3 
2 Distressed 7.75 3 
0.25 
2 Non-Distressed 8 3 
4 Distressed 10.75 4 
-0.25 
4 Non-Distressed 10.5 4 
  
69 
 
As shown in Figure 4-3, top down cracking, seen as longitudinal cracking, was 
present within the distressed core asphalt layers 1 and 2. The crack terminates 
approximately 2 in from the top of layer 2. The distressed core was taken from the inside 
wheel path. Despite the crack passing into the second layer of the distressed core, there 
were no signs of debonding. The distressed core did not visually display more than two 
layers, however current and past construction methods suggest that the second layer should 
be divided further. The non-distressed specimen was 0.75 in. taller than the distressed 
specimen. The pavement sample is relatively flat and straight, low severity longitudinal 
cracks were seen through the entirety while low severity transverse cracking was scattered 
throughout. 
 
Figure 4-3: SC-93 Pickens County pavement Sample 8 specimen cores; Distressed 
location (left), Non-Distressed location (right). 
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As shown in Figure 4-4, top down cracking, seen as longitudinal cracking, was 
present within the distressed core top asphalt layer from Sample 6. Debonding occurred 
between the first and second layers of the distressed core. Debonding also occurred 
between the second and third layer of the distressed specimen, however this is not believed 
to have happen prior to extraction. The non-distressed specimen was 1.25 in. taller than the 
distressed specimen. Graded aggregate base was not present beneath either specimen. Both 
cores were collected over a storm drain assembly. The pavement sample surface profile is 
slightly inclined and curved to the right. Low severity longitudinal cracks were seen 
through the entirety of the sample while low severity transverse cracking was scattered 
throughout the sample. Some alligator cracking and raveling was seen within the wheel 
paths and represented within this distressed core. 
 
Figure 4-4: SC-93 Pickens County pavement sample 6 specimen cores; Distressed 
location (left), Non-Distressed location (right).  
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As shown in Figure 4-5, top down cracking was present within the top layer of the 
distressed core. The crack terminated approximately halfway through layer one. The 
distressed specimen was collected from the inner wheel path. The non-distressed specimen 
was collected from between the wheel paths and was 0.25 in. taller than the distressed 
specimen. The height difference could potentially be due to the slight rutting noticed within 
the wheel path. Graded aggregate base was not present beneath either specimen. 
 
 
Figure 4-5: SC-93 Pickens County pavement Sample 2 specimen cores; Distressed 
location (left), Non-Distressed location (right). 
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As shown in Figure 4-6, top down cracking was present within the top layer of the 
distressed core. The crack terminated before reaching the bottom of layer 1. The non-
distressed specimen was collected from between the wheel path and was 0.25 in. shorter 
than the distressed specimen. Graded aggregate base was not present beneath either 
specimen. Low severity longitudinal cracking was seen throughout the entire pavement 
sample and represented in the distressed core. 
 
 
Figure 4-6: SC-93 Pickens County pavement Sample 4 specimen cores; Distressed 
location (left), Non-Distressed location (right). 
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4.2. Laurens County 
The 5.99 mile roadway segment in Laurens County was the second location visited 
in this project. This portion of SC-72 is a four-lane divided highway providing a direct 
route between the towns of Clinton and Mountville, SC. Clinton, SC is best known as the 
home of Presbyterian College. Locals refer to it as “the gateway to the Upstate” since it is 
only 45 minutes south of Greenville and Spartanburg, both highly populated areas in 
Upstate South Carolina. Mountville is a smaller town, one of Lauren County’s earliest 
communities. Although the population was only reported to be 130 in the 2000 census, this 
little town sees a large amount of traffic according to SCDOT traffic counts. As seen in 
Figure 4-7, SCDOT reports the AADT value for this location is 7200 (SCDOT, 2017). 
Note, the data applies from SC-39, located south west of Mountville, to S-46 which is on 
the outskirts of Clinton.  
74 
 
 
Figure 4-7: Interactive SCDOT Traffic Count Data for SC-72 (SCDOT, 2017) 
 
All pictures associated with this location were lost during the visit. The camera used 
to collect photographs overheated and lost all of the images at the end of the last day on 
site. It is highly recommended that future researchers always use multiple ways to record 
data and photographs on site. If available to the researcher, it is recommended to use 
technology with immediate upload capabilities to a dedicated network or server so as to 
ensure no data is lost. 
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4.2.1. Laurens County Surface Evaluations 
The procedures used in this research warranted a total of 13 surface evaluations (or 
samples) to be conducted at the Laurens County site. Table 4-11 shows the random sample 
locations evaluated. The evaluation results found within this pavement location exhibited 
varying results and lacked the uniformity seen on SC-93 in Pickens County. Table 4-12 
shows the surface distresses witnessed along SC-72. Every sample exhibited low severity 
top-down fatigue cracking and some extent of rutting. Higher severity levels of distresses 
were seen in various samples. Surface evaluations for Samples 1 and 9 reported high 
severity bottom up fatigue cracking. Sample 9 was located within a downhill curve section 
of the roadway. Similarly Sample 1 was positioned within an uphill section of roadway. 
The steepness of these samples likely contributed to the higher level of distress compared 
to the other samples in Laurens County. Large truck loads attempting to reduce speed down 
or accelerate up the hills would result in irregular loads on the pavement at varying angles. 
Asphalt experiencing shear stress on these sloped loadings will breakdown and deteriorate 
at a faster rate than asphalt undergoing normal stress on a horizontal plane. 
As previously mentioned, the research team decided that averaging the rut depths 
found within each wheel path was not an accurate way to report surface rutting for this 
research project. Table 4-13 displays a list of all the samples evaluated and the rutting 
results for each. Notice Samples 7,8,11, and 12 are presented as “inner” and “outer” wheel 
paths. This more detailed breakdown aids in presenting the actual field findings in this 
report. As a whole Laurens County did not exhibit extensive surface rutting. However, 
there were isolated occurrences throughout the research location that contained higher 
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rutting values. Sample 9 contained a measured rut value as high as 0.47 inches. Much like 
the fatigue cracking, the higher surface rutting is most likely to be expected as a 
consequence of the roadway steepness and the shear stresses created from traffic 
accelerating and decelerating on the sloped surface. 
The recorded surface distresses were quantified and compiled in Table 4-14 through 
Table 4-26. Reviewing the information in this manner will help researchers compare the 
actual recorded data to the predicted data produced by MEPDG software. Figure 4-8 is a 
visual representation of the data collected along SC-72 in Laurens County. 
 
 
Table 4-11: Laurens County Sample Locations 
Sample 
Start 
Station 
End 
Station 
Cores 
Station 
4 1500 2000 1900 
2 2500 3000  
5 12000 12500 12070 
10 15000 15500 15106 
1 15500 16000 15642 
13 18000 18500 18200 
9 18500 19000 18960 
3 20000 20500 20170 
6 23000 23500 23156 
12 27500 28000 27551 
11 29000 29500 29062 
7 30000 30500 30070 
8 31000 31500  
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Table 4-12: Surface Distresses Recorded at the Laurens County Location 
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Table 4-13: Surface Rut Depth Data for SC-72 in Laurens County 
Rut Depth (in) 
Sample Minimum Maximum Average 
Standard 
Deviation 
4 0.04 0.12 0.08 0.03 
2 0.04 0.12 0.07 0.02 
5 0.00 0.08 0.03 0.03 
10 0.00 0.39 0.05 0.12 
1 0.00 0.14 0.03 0.05 
13 0.04 0.31 0.13 0.09 
9 0.00 0.47 0.17 0.16 
3 0.00 0.20 0.08 0.06 
6 0.08 0.24 0.18 0.05 
12 Inner Wheel  0.00 0.24 0.11 0.07 
12 Outer Wheel  0.04 0.24 0.13 0.06 
11 Inner Wheel  0.04 0.24 0.14 0.05 
11 Outer Wheel  0.00 0.24 0.13 0.08 
7 Inner Wheel  0.08 0.39 0.21 0.09 
7 Outer Wheel  0.08 0.28 0.18 0.06 
8 Inner Wheel  0.12 0.28 0.17 0.05 
8 Outer Wheel  0.08 0.28 0.20 0.07 
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Table 4-14: Laurens Sample 4 Surface Evaluation Quantities 
Distress Type Severity Level Result 
Bottom-Up Fatigue / 
Alligator Cracking 
Low 992 ft2 
Moderate 0 ft2 
High 118 ft2 
Top-Down Fatigue / 
Longitudinal Cracking 
Low 500 ft 
Moderate 0 ft 
High 0 ft 
Transverse Cracking 
Low 48 ft 
Moderate 0 ft 
High 0 ft 
Rutting 
Range 0.04-0.12 in 
Mean (Std. Dev.) 0.08 in (0.03 in) 
 
Table 4-15: Laurens Sample 2 Surface Evaluation Quantities 
Distress Type Severity Level Result 
Bottom-Up Fatigue / 
Alligator Cracking 
Low 308 ft2 
Moderate 0 ft2 
High 0 ft2 
Top-Down Fatigue / 
Longitudinal Cracking 
Low 160 ft 
Moderate 0 ft 
High 0 ft 
Transverse Cracking 
Low 22 ft 
Moderate 0 ft 
High 0 ft 
Rutting 
Range 0.04-0.12 in 
Mean (Std. Dev.) 0.07 in (0.02 in) 
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Table 4-16: Laurens Sample 5 Surface Evaluation Quantities 
Distress Type Severity Level Result 
Bottom-Up Fatigue / 
Alligator Cracking 
Low 0 ft2 
Moderate 0 ft2 
High 0 ft2 
Top-Down Fatigue / 
Longitudinal Cracking 
Low 5 ft 
Moderate 10 ft 
High 0 ft 
Transverse Cracking 
Low 0 ft 
Moderate 0 ft 
High 0 ft 
Rutting 
Range 0.00-0.08 in 
Mean (Std. Dev.) 0.03 in (0.03 in) 
 
Table 4-17: Laurens Sample 10 Surface Evaluation Quantities 
Distress Type Severity Level Result 
Bottom-Up Fatigue / 
Alligator Cracking 
Low 300 ft2 
Moderate 917 ft2 
High 0 ft2 
Top-Down Fatigue / 
Longitudinal Cracking 
Low 500 ft 
Moderate 259 ft 
High 7 ft 
Transverse Cracking 
Low 98 ft 
Moderate 6 ft 
High 0 ft 
Rutting 
Range 0.00-0.39 in 
Mean (Std. Dev.) 0.05 in (0.12 in) 
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Table 4-18: Laurens Sample 1 Surface Evaluation Quantities 
Distress Type Severity Level Result 
Bottom-Up Fatigue / 
Alligator Cracking 
Low 774 ft2 
Moderate 258 ft2 
High 1860 ft2 
Top-Down Fatigue / 
Longitudinal Cracking 
Low 500 ft 
Moderate 500 ft 
High 0 ft 
Transverse Cracking 
Low 82 ft 
Moderate 0 ft 
High 0 ft 
Rutting 
Range 0.0-0.14 in 
Mean (Std. Dev.) 0.03 in (0.05 in) 
 
Table 4-19: Laurens Sample 13 Surface Evaluation Quantities 
Distress Type Severity Level Result 
Bottom-Up Fatigue / 
Alligator Cracking 
Low 388 ft2 
Moderate 198 ft2 
High 0 ft2 
Top-Down Fatigue / 
Longitudinal Cracking 
Low 500 ft 
Moderate 30 ft 
High 0 ft 
Transverse Cracking 
Low 78 ft 
Moderate 0 ft 
High 0 ft 
Rutting 
Range 0.04-0.31 in 
Mean (Std. Dev.) 0.05 in (0.12 in) 
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Table 4-20: Laurens Sample 9 Surface Evaluation Quantities 
Distress Type Severity Level Result 
Bottom-Up Fatigue / 
Alligator Cracking 
Low 528 ft2 
Moderate 1076 ft2 
High 653 ft2 
Top-Down Fatigue / 
Longitudinal Cracking 
Low 500 ft 
Moderate 112 ft 
High 0 ft 
Transverse Cracking 
Low 174 ft 
Moderate 0 ft 
High 0 ft 
Rutting 
Range 0.0-0.47 in 
Mean (Std. Dev.) 0.17 in (0.16 in) 
 
Table 4-21: Laurens Sample 3 Surface Evaluation Quantities 
Distress Type Severity Level Result 
Bottom-Up Fatigue / 
Alligator Cracking 
Low 456 ft2 
Moderate 66 ft2 
High 0 ft2 
Top-Down Fatigue / 
Longitudinal Cracking 
Low 500 ft 
Moderate 84 ft 
High 0 ft 
Transverse Cracking 
Low 167 ft 
Moderate 0 ft 
High 0 ft 
Rutting 
Range 0.00-0.20 in 
Mean (Std. Dev.) 0.08 in (0.06 in) 
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Table 4-22: Laurens Sample 6 Surface Evaluation Quantities 
Distress Type Severity Level Result 
Bottom-Up Fatigue / 
Alligator Cracking 
Low 52 ft2 
Moderate 0 ft2 
High 0 ft2 
Top-Down Fatigue / 
Longitudinal Cracking 
Low 500 ft 
Moderate 92 ft 
High 34 ft 
Transverse Cracking 
Low 116 ft 
Moderate 0 ft 
High 0 ft 
Rutting 
Range 0.08-0.24 in 
Mean (Std. Dev.) 0.18 in (0.05 in) 
 
Table 4-23: Laurens Sample 12 Surface Evaluation Quantities 
Distress Type Severity Level Result 
Bottom-Up Fatigue / 
Alligator Cracking 
Low 64 ft2 
Moderate 96 ft2 
High 0 ft2 
Top-Down Fatigue / 
Longitudinal Cracking 
Low 500 ft 
Moderate 500 ft 
High 46 ft 
Transverse Cracking 
Low 50 ft 
Moderate 0 ft 
High 0 ft 
Rutting 
Range 0.0-0.24 in 
Mean (Std. Dev.) 0.12 in (0.07 in) 
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Table 4-24: Laurens Sample 11 Surface Evaluation Quantities 
Distress Type Severity Level Result 
Bottom-Up Fatigue / 
Alligator Cracking 
Low 200 ft2 
Moderate 0 ft2 
High 0 ft2 
Top-Down Fatigue / 
Longitudinal Cracking 
Low 500 ft 
Moderate 500 ft 
High 6 ft 
Transverse Cracking 
Low 58 ft 
Moderate 0 ft 
High 0 ft 
Rutting 
Range 0.00-0.24 in 
Mean (Std. Dev.) 0.14 in (0.07 in) 
 
Table 4-25: Laurens Sample 7 Surface Evaluation Quantities 
Distress Type Severity Level Result 
Bottom-Up Fatigue / 
Alligator Cracking 
Low 84 ft2 
Moderate 0 ft2 
High 0 ft2 
Top-Down Fatigue / 
Longitudinal Cracking 
Low 500 ft 
Moderate 500 ft 
High 37 ft 
Transverse Cracking 
Low 45 ft 
Moderate 0 ft 
High 0 ft 
Rutting 
Range 0.08-0.39 in 
Mean (Std. Dev.) 0.34 in (0.08 in) 
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Table 4-26: Laurens Sample 8 Surface Evaluation Quantities 
Distress Type Severity Level Result 
Bottom-Up Fatigue / 
Alligator Cracking 
Low 0 ft2 
Moderate 0 ft2 
High 0 ft2 
Top-Down Fatigue / 
Longitudinal Cracking 
Low 500 ft 
Moderate 116 ft 
High 0 ft 
Transverse Cracking 
Low 138 ft 
Moderate 0 ft 
High 0 ft 
Rutting 
Range 0.08-0.28 in 
Mean (Std. Dev.) 0.19 in (0.06 in) 
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Figure 4-8: Pavement Distress Values for SC-72 in Laurens County  
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4.2.2. Laurens County Specimen Collection 
Accompanying the varied surface evaluations was a group of assorted asphalt cores 
with unexpected pavement structures. The research team found three distinctly different 
pavement structures and numerous additional isolated changes in structure at the Laurens 
County location. Table 4-27 presents the asphalt core characteristics found along SC-72. 
Of the 13 total core pairs collected at this location, four of them exhibited a 6 to 7 
inch pavement structure composed of three layers. The first layer ranging in height from 
1.25 inches to 2.25 inches. The second layer appearing as a darker color asphalt mix 
composed of small aggregate. This second layer was less than 0.75 inches in all five 
samples. The third and lowest asphalt layer of each sample appeared to be present in depths 
of 4.5 to 4.75 inches. Graded aggregate base was found beneath the lowest asphalt layer. 
This three layer 7 inch pavement structure was noted in samples between Sta. 15000 and 
Sta. 20500 of the Laurens County section. This area includes Samples 1, 3, 9, and 10. 
Samples 2 and 4 were collected within the first 3,000 feet of the Laurens County 
section. Cores from these samples exhibited a four layer pavement structure containing 
approximately 6.5 inches of total asphalt. The top and first layer of the cores was a very 
thin layer of asphalt ranging between 0.1 inches and 0.25 inches thick. The second layer 
was 2 inches thick. The third and lowest asphalt layer was approximately 4.5 inches thick. 
Graded aggregate base was found beneath the lowest asphalt layer. Debonding between the 
second and third layers of each core suggests that cracks had formed along the surface 
allowing water to gradually separate the layers. Observing this, the first thin layer was 
probably installed at a later date as a maintenance treatment to slow the debonding process 
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of the underlying layers. However, as seen in Figure 4-9, the distressed core from Sample 
4 showed that the pavement is still degrading even with this layer in place. 
Sample 11 and Sample 12 were located between Sta. 27500 and Sta. 29500. The 
cores retrieved from these samples were similar in nature and presented another distinctive 
pavement structure not seen in the other samples. The pavement structure was 
approximately 10.5 inches thick and consisted of three asphalt layers. The first layer was 
roughly 1.5 inches thick followed by a 3 inch second layer. The bottom layer was 
approximately 6 inches in depth. 
An interesting and unexpected pavement structure was found within Sample 5. An 
unusual depth of 14 and 14.5 inch asphalt cores were retrieved between Sta. 12000 and Sta. 
12500. Such a large thickness is not usually seen in current asphalt pavement designs for 
this type of roadway in South Carolina. Special circumstances could potentially warrant 
such construction within a military base or vast industrial area. Along with the 
extraordinary thickness, the cores presented a five layer structure. Similar to some other 
cores in this pavement section, the top layer was a thin lift about 0.25 inches thick. The 
second and third layers were both 1.25 inches thick although the color variation between 
them suggest they are not the same asphalt material. The fourth layer appears to be a larger 
asphalt base course placed around 4.5 inches compacted. The final layer is a noteworthy 7 
inches thick with no signs of multiple lifts during initial construction. It is not common for 
material to be installed in depths greater than 4 inches compacted per pass with the paver, 
making this uniform layer an odd occurrence. The research team discussed the possibility 
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that such structure was a full depth patch or repair work that had been utilized to stop 
subgrade or geotechnical failure at this location. 
Asphalt cores taken from Samples 6, 7, and 8 appeared to be quite different in 
structure when compared to other samples. Sample 6 contained two unique structures 
within itself. The non-distressed specimen had a bottom layer of asphalt that contained 
what looked like a rubber material. The material was black in color and broke down into 
small thin pieces when handled. Aggregate within the bottom layer appeared to be mixed 
with this rubber material prior to placement in the field. The exact material type and cause 
of its use is unknown. 
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Table 4-27: Laurens County SC-72 Asphalt Core Characteristics 
Sample No. Condition 
Total Thickness 
(in.) 
No. of 
Layers 
Thickness 
Difference (in.) 
4 Distressed 6.5 3 
0 
4 Non-Distressed 6.5 3 
2 Distressed 6.6 3 
0 
2 Non-Distressed 6.6 3 
5 Distressed 14 5 
0.5 
5 Non-Distressed 14.5 5 
10 Distressed 7 3 
0 
10 Non-Distressed 7 3 
1 Distressed 6 3 
0.5 
1 Non-Distressed 6.5 3 
13 Distressed damaged n/a 
n/a 
13 Non-Distressed 8.75 3 
9 Distressed 6.5 3 
0.5 
9 Non-Distressed 7 3 
3 Distressed 7 3 
0 
3 Non-Distressed 7 3 
6 Distressed 10.5 2 
1 
6 Non-Distressed 11.5 3 
12 Distressed 10 3 
0 
12 Non-Distressed 10 3 
11 Distressed 10.25 3 
0.5 
11 Non-Distressed 10.75 3 
7 Distressed 10 3 
1.5 
7 Non-Distressed 11.5 3 
8 Distressed 11 4 
0.75 
8 Non-Distressed 11.75 5 
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As shown in Figure 4-9, top-down cracking was seen traversing through asphalt 
layers 1 and 2 within the distressed core. Debonding occurred between asphalt layers 2 and 
3 of both specimens. Each specimen displayed a thin asphalt layer, possibly microsurface, 
as asphalt layer 1. Mild alligator cracking was present nearly the entire length of the sample 
in the inner wheel path. 
 
 
Figure 4-9: SC-72 Laurens County pavement Sample 4 specimen cores; Distressed 
location (left), Non-Distressed location (right). 
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As shown in Figure 4-10, both specimens exhibited debonding between the second 
and third layer of asphalt. Low severity longitudinal cracking was present throughout the 
entire depth of the distressed core second layer. Graded aggregate base was present at both 
core locations. The pavement sample contained a thin surface layer like microsurfacing 
which appeared to have been somewhat recently applied while on-site, but showed signs 
of wear upon further inspection in the lab. 
 
 
Figure 4-10: SC-72 Laurens County pavement Sample 2 specimen cores; Distressed 
location (left), Non-Distressed location (right). 
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As shown in Figure 4-11, top down cracking was present within the distressed core 
asphalt layers 1, 2, and 3. The distressed core was taken from a wheel path having a rut 
depth of 0.06 in. Debonding occurred between asphalt layers 3 and 4 of the non-distressed 
specimen during extraction from the pavement. The non-distressed specimen was 0.5 in 
taller than the distressed specimen. The entire pavement section was downhill with only 
one visible crack. The 0.25 in asphalt layer within both specimen appeared to be a 
microsurface job that had recently been constructed. Mild rutting was seen throughout the 
sample. 
 
Figure 4-11: SC-72 Laurens County pavement Sample 5 specimen cores; Distressed 
location (left), Non-Distressed location (right). 
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As shown in Figure 4-12, moderate longitudinal cracking was present within the 
top layer of the distressed core. Minor spalling was seen along the crack edge. The 
longitudinal crack terminated before reaching the second layer. Graded aggregate base was 
present at both core locations. This pavement section exhibited longitudinal cracking 
throughout the entire length. 
 
 
Figure 4-12: SC-72 Laurens County pavement Sample 10 sample cores; Distressed 
location (left), Non-Distressed location (right). 
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Although not visible in Figure 4-13, alligator cracking was present within the 
distressed core top layer. The distressed core was taken from a rut within the wheel path. 
Debonding had occurred between the first layer and second layer of the distressed 
specimen. The non-distressed specimen was 0.5 in. taller than the distressed specimen; 
layer two is expected to have deteriorated after debonding. The entire pavement section 
was uphill with light alligator cracking in both wheel paths. High severity alligator cracking 
was recorded in the left wheel path numerous times. The soil beneath these specimens was 
notably a darker gray compared to the lighter colors seen in previous samples. This grayer 
color could be a result of aggregate base mixing with the subgrade, as graded aggregate 
base was found beneath the asphalt layers. 
 
 
Figure 4-13: SC-72 Laurens County pavement Sample 1 specimen cores; Distressed 
location (left), Non-Distressed location (right). 
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As shown in Figure 4-14, top down cracking seen as transverse cracking was 
present within the distressed core. Debonding occurred between the second and third layers 
of the distressed specimen. Bottom-up cracking was seen in the bottom layer of the 
distressed specimen. The non-distressed specimen displays debonding between the second 
and third layer. Graded aggregate base was present. After extraction, the distressed 
specimen was too damaged to provide accurate dimensions of individual levels. The entire 
pavement section was a downhill segment. Longitudinal and transverse cracking 
intersected but spalling was scarce, and no pattern occurred. Alligator cracking was seen 
scattered throughout the section, mainly in the wheel paths. Ruts were generally seen in 
the right wheel path. There was an area of patchwork that ultimately failed. 
 
Figure 4-14: SC-72 Laurens County pavement Sample 13 sample cores; Distressed 
location (left), Non-Distressed location (right).  
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As shown in Figure 4-15, top down cracking was present within the distressed core 
top layer. The cracks terminate between the first and second layer. Debonding occurred 
between the first and second layers of the distressed specimen. Debonding also occurred 
between the second and third layers. Bottom-up cracking can be seen in the bottom layer 
of the distressed specimen. Graded aggregate base was present beneath both specimens. 
The non-distressed specimen was 0.5 in taller than the distressed specimen. The entire 
pavement section was a downhill curved segment. Major rutting was seen at the end of the 
section. Shoving was also present. Alligator cracking was seen scattered throughout the 
entire section, mainly in the wheel paths. There was a small 2 ft by 5 ft patch in one area 
of alligator cracking. 
 
 
Figure 4-15: SC-72 Laurens County pavement Sample 9 specimen cores; Distressed 
location (left), Non-Distressed location (right). 
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As shown in Figure 4-16, top down cracking was present in the distressed core 
asphalt layers 1, 2, and 3. Debonding occurred between asphalt layers 2 and 3 of the 
distressed specimen. Despite alligator cracking being seen throughout the pavement 
sample there was no evidence of bottom-up cracking in the specimen. The pavement 
sample was curved uphill. 
 
 
Figure 4-16: SC-72 Laurens County pavement Sample 3 specimen cores; Distressed 
location (left), Non-Distressed location (right). 
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As shown in Figure 4-17, transverse top down cracking was present within the 
distressed core asphalt layer 1. The crack terminates approximately half-way through the 
first layer. Debonding did not occur. Graded aggregate base was not present. The non-
distressed specimen was 1 in. taller than the distressed specimen. The entire pavement 
section was slightly inclined with light longitudinal and light transverse cracks scattered 
throughout. No pattern was visible. The drastic difference in pavement structures seen was 
surprising as these cores were taken relatively close to each other. The lowest layer of the 
non-distressed core contained possible signs of rubberized materials. Sudden change in 
structure and unique characteristics such as the rubber may suggest experimental 
construction methods were being used at this site. 
 
Figure 4-17: SC-72 Laurens County pavement Sample 6 sample cores; Distressed 
location (left), Non-Distressed location (right).  
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As shown in Figure 4-18, top down cracking was present within the first and second 
layers of the distressed core. The crack terminated near the bottom of the second layer. 
Debonding did not occur. Graded aggregate base was not present. The pavement section 
was relatively flat with low and moderate longitudinal cracks throughout its entirety. 
Despite such large amounts of longitudinal cracking, alligator cracking was only seen in 
two instances throughout the sample. 
 
 
Figure 4-18: SC-72 Laurens County pavement Sample 12 sample cores; Distressed 
location (left), Non-Distressed location (right). 
  
101 
 
As shown in Figure 4-19, top down cracking was present within the first and second 
layers of the distressed core. The crack terminates approximately 0.5 in within the second 
layer. Debonding did not occur. The non-distressed specimen was 0.5 in taller than the 
distressed specimen. The entire pavement section was slightly inclined and veered to the 
left. Minor offshoots were seen originating from the longitudinal cracking that was in the 
wheel paths. The right wheel path exhibited alligator cracking, while the left did not. This 
is most likely due to nature of vehicles during a curve, more load is applied to the right 
wheel path. 
 
Figure 4-19: SC-72 Laurens County pavement Sample 11 sample cores; Distressed 
location (left), Non-Distressed location (right). 
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As shown in Figure 4-20, top down cracking seen as longitudinal cracking was 
present within the distressed core top layer. The cracking terminated between layers 1 and 
2. Debonding occurred between the first and second layers of the distressed specimen. 
Graded aggregate base was not present. The non-distressed specimen was 1.5 in taller than 
the distressed specimen. Such a drastic difference in thickness is not typically seen when 
cores are taken relatively close to each other, no more than 20 feet. One possible cause for 
this may have been a full depth patch or repair in an isolated area however, there are no 
other reasons presented to have much confidence in this possibility. The entire pavement 
section was relatively flat with longitudinal crack offshoots in the wheel paths. Within the 
pavement sample, two areas commonly referred to as breakouts were seen originating from 
the longitudinal cracking within the wheel paths. These areas are places in the pavement 
where the first asphalt layer has completely been removed due to wear or damage. A 
breakout is not considered a pothole but will eventually become one. Breakouts are 
generally only 1 to 5 inches in width and irregular in shape. 
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Figure 4-20: SC-72 Laurens County pavement Sample 7 specimen cores; Distressed 
location (left), Non-Distressed location (right). 
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As shown in Figure 4-21, top down cracking which lead to a breakout is present in 
the first layer of the distressed core. The crack was also noted to span entirely through the 
0.75 in asphalt layer and terminate 0.5 in into the next. Graded aggregate base was not 
present at either location. Debonding did not occur in either specimen. The non-distressed 
specimen was 0.75 in taller than the distressed specimen. Low and moderate severity 
longitudinal cracking along with numerous transverse cracks were seen throughout the 
pavement section. 
 
 
Figure 4-21: SC-72 Laurens County pavement Sample 8 sample cores; Distressed 
location (left), Non-Distressed location (right). 
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4.3. Horry County 
The 3.98 mile section of SC-31 in Horry County runs parallel with the Intercoastal 
Waterway. This six-lane divided highway segment is approximately 3 miles from the 
Atlantic Ocean, with North Myrtle Beach being the nearest water access. The popularity 
of North Myrtle Beach to tourists of all ages make this roadway a traffic heavy area. The 
AADT value for this roadway is 30,000, the largest value of the four locations evaluated 
in this research. Local SCDOT officials remarked that spring and fall breaks will attract 
large college crowds, while the summer months are generally vacationers and retirees. 
4.3.1. Horry County Surface Evaluations 
Twelve samples were originally selected for surface evaluation at this location. Due 
to consistent findings and the weather on site only eleven of the samples were assessed. An 
additional day of traffic control would have been required to properly evaluate the twelfth 
sample. The research team agreed that given the situation, eleven samples were sufficient 
enough to meet the research objectives. Table 4-28 displays the locations of the samples 
evaluated. Table 4-29 displays the surface distresses recorded at this location. Surface 
rutting and low severity top-down fatigue cracking was present within all eleven samples. 
Horry County exhibited the largest surface rutting values seen throughout this 
research. It is hypothesized that the larger rutting values are a direct result of the larger 
traffic volumes associated with this location. Although a weak or failing subgrade could 
also lead to high values. As seen in Table 4-30, individual measurements as high as 0.75 
inches were recorded. Average depths were seen as high as 0.62 inches within a sample. 
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The recorded surface distresses were quantified and compiled in Table 4-31 through 
Table 4-41. Reviewing the information in this manner will help researchers compare the 
actual recorded data to the predicted data produced by MEPDG software. Figure 4-22 is a 
visual representation of the data collected along SC-31 in Horry County. 
 
Table 4-28: Horry County Sample Locations 
Sample 
Start 
Station 
End 
Station 
Cores 
Station 
9 2000 2500 2131 
10 3500 4000 3557 
11 4500 5000  
2 5500 6000  
7 6500 7000 6524 
5 7000 7500 7113 
12 9000 9500 9243 
8 11500 12000 11579 
4 15000 15500 15097 
1 17000 17500 17047 
6 18500 19000 18628 
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Table 4-29: Surface Distresses Recorded at the Horry County Location 
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Table 4-30: Surface Rut Depth Data for SC-31 in Horry County 
Rut Depth (in) 
Sample Minimum Maximum Average 
Standard 
Deviation 
9 Inner Wheel 0.16 0.35 0.26 0.06 
9 Outer Wheel 0.20 0.35 0.25 0.06 
10 Inner Wheel 0.20 0.35 0.29 0.04 
10 Outer Wheel 0.20 0.35 0.30 0.06 
11 Inner Wheel 0.24 0.51 0.35 0.09 
11 Outer Wheel 0.16 0.59 0.33 0.12 
2 Inner Wheel 0.28 0.43 0.38 0.06 
2 Outer Wheel 0.24 0.39 0.31 0.05 
7 Inner Wheel 0.35 0.67 0.44 0.10 
7 Outer Wheel 0.39 0.75 0.62 0.12 
5 Inner Wheel 0.39 0.71 0.48 0.11 
5 Outer Wheel 0.35 0.75 0.58 0.15 
12 Inner Wheel 0.39 0.71 0.53 0.11 
12 Outer Wheel 0.39 0.59 0.48 0.07 
8 Inner Wheel 0.35 0.63 0.53 0.09 
8 Outer Wheel 0.43 0.75 0.61 0.10 
4 Inner Wheel 0.39 0.75 0.54 0.10 
4 Outer Wheel 0.35 0.71 0.50 0.12 
1 Inner Wheel 0.35 0.67 0.51 0.10 
1 Outer Wheel 0.20 0.71 0.57 0.14 
6 Inner Wheel 0.28 0.47 0.35 0.07 
6 Outer Wheel 0.31 0.43 0.37 0.04 
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Table 4-31: Horry Sample 9 Surface Evaluation Quantities 
Distress Type Severity Level Result 
Bottom-Up Fatigue / 
Alligator Cracking 
Low 0 ft2 
Moderate 0 ft2 
High 0 ft2 
Top-Down Fatigue / 
Longitudinal Cracking 
Low 500 ft 
Moderate 0 ft 
High 0 ft 
Transverse Cracking 
Low 25 ft 
Moderate 0 ft 
High 0 ft 
Rutting 
Range 0.16-0.35 in 
Mean (Std. Dev.) 0.26 in (0.06 in) 
 
Table 4-32: Horry Sample 10 Surface Evaluation Quantities 
Distress Type Severity Level Result 
Bottom-Up Fatigue / 
Alligator Cracking 
Low 0 ft2 
Moderate 0 ft2 
High 0 ft2 
Top-Down Fatigue / 
Longitudinal Cracking 
Low 324 ft 
Moderate 0 ft 
High 0 ft 
Transverse Cracking 
Low 0 ft 
Moderate 0 ft 
High 0 ft 
Rutting 
Range 0.20-0.35 in 
Mean (Std. Dev.) 0.30 in (0.05 in) 
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Table 4-33: Horry Sample 11 Surface Evaluation Quantities 
Distress Type Severity Level Result 
Bottom-Up Fatigue / 
Alligator Cracking 
Low 0 ft2 
Moderate 0 ft2 
High 0 ft2 
Top-Down Fatigue / 
Longitudinal Cracking 
Low 339 ft 
Moderate 339 ft 
High 0 ft 
Transverse Cracking 
Low 0 ft 
Moderate 0 ft 
High 0 ft 
Rutting 
Range 0.16-0.59 in 
Mean (Std. Dev.) 0.34 in (0.11 in) 
 
Table 4-34: Horry Sample 2 Surface Evaluation Quantities 
Distress Type Severity Level Result 
Bottom-Up Fatigue / 
Alligator Cracking 
Low 0 ft2 
Moderate 0 ft2 
High 0 ft2 
Top-Down Fatigue / 
Longitudinal Cracking 
Low 500 ft 
Moderate 0 ft 
High 0 ft 
Transverse Cracking 
Low 0 ft 
Moderate 0 ft 
High 0 ft 
Rutting 
Range 0.24-0.43 in 
Mean (Std. Dev.) 0.34 in (0.06 in) 
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Table 4-35: Horry Sample 7 Surface Evaluation Quantities 
Distress Type Severity Level Result 
Bottom-Up Fatigue / 
Alligator Cracking 
Low 216 ft2 
Moderate 0 ft2 
High 0 ft2 
Top-Down Fatigue / 
Longitudinal Cracking 
Low 500 ft 
Moderate 290 ft 
High 16 ft 
Transverse Cracking 
Low 0 ft 
Moderate 0 ft 
High 0 ft 
Rutting 
Range 0.35-0.75 in 
Mean (Std. Dev.) 0.53 in (0.11 in) 
 
Table 4-36: Horry Sample 5 Surface Evaluation Quantities 
Distress Type Severity Level Result 
Bottom-Up Fatigue / 
Alligator Cracking 
Low 0 ft2 
Moderate 0 ft2 
High 0 ft2 
Top-Down Fatigue / 
Longitudinal Cracking 
Low 500 ft 
Moderate 319 ft 
High 0 ft 
Transverse Cracking 
Low 2 ft 
Moderate 0 ft 
High 0 ft 
Rutting 
Range 0.35-0.75 in 
Mean (Std. Dev.) 0.53 in (0.13 in) 
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Table 4-37: Horry Sample 12 Surface Evaluation Quantities 
Distress Type Severity Level Result 
Bottom-Up Fatigue / 
Alligator Cracking 
Low 0 ft2 
Moderate 0 ft2 
High 0 ft2 
Top-Down Fatigue / 
Longitudinal Cracking 
Low 500 ft 
Moderate 0 ft 
High 0 ft 
Transverse Cracking 
Low 24 ft 
Moderate 0 ft 
High 0 ft 
Rutting 
Range 0.39-0.71 in 
Mean (Std. Dev.) 0.51 in (0.09 in) 
 
Table 4-38: Horry Sample 8 Surface Evaluation Quantities 
Distress Type Severity Level Result 
Bottom-Up Fatigue / 
Alligator Cracking 
Low 0 ft2 
Moderate 0 ft2 
High 0 ft2 
Top-Down Fatigue / 
Longitudinal Cracking 
Low 500 ft 
Moderate 0 ft 
High 0 ft 
Transverse Cracking 
Low 0 ft 
Moderate 0 ft 
High 0 ft 
Rutting 
Range 0.35-0.75 in 
Mean (Std. Dev.) 0.57 in (0.10 in) 
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Table 4-39: Horry Sample 4 Surface Evaluation Quantities 
Distress Type Severity Level Result 
Bottom-Up Fatigue / 
Alligator Cracking 
Low 0 ft2 
Moderate 0 ft2 
High 0 ft2 
Top-Down Fatigue / 
Longitudinal Cracking 
Low 500 ft 
Moderate 3 ft 
High 0 ft 
Transverse Cracking 
Low 13 ft 
Moderate 0 ft 
High 0 ft 
Rutting 
Range 0.35-0.75 in 
Mean (Std. Dev.) 0.52 in (0.11 in) 
 
Table 4-40: Horry Sample 1 Surface Evaluation Quantities 
Distress Type Severity Level Result 
Bottom-Up Fatigue / 
Alligator Cracking 
Low 0 ft2 
Moderate 0 ft2 
High 0 ft2 
Top-Down Fatigue / 
Longitudinal Cracking 
Low 500 ft 
Moderate 60 ft 
High 0 ft 
Transverse Cracking 
Low 4 ft 
Moderate 0 ft 
High 0 ft 
Rutting 
Range 0.20-0.71 in 
Mean (Std. Dev.) 0.54 in (0.12 in) 
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Table 4-41: Horry Sample 6 Surface Evaluation Quantities 
Distress Type Severity Level Result 
Bottom-Up Fatigue / 
Alligator Cracking 
Low 0 ft2 
Moderate 0 ft2 
High 0 ft2 
Top-Down Fatigue / 
Longitudinal Cracking 
Low 500 ft 
Moderate 500 ft 
High 0 ft 
Transverse Cracking 
Low 12 ft 
Moderate 0 ft 
High 0 ft 
Rutting 
Range 0.28-0.47 in 
Mean (Std. Dev.) 0.36 in (0.06 in) 
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Figure 4-22: Pavement Distress Values for SC-31 in Horry County  
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4.3.2. Horry County Specimen Collection 
Asphalt cores ranged in height from 6.5 inches to 7.25 inches tall. The majority of 
the specimens exhibited a three layer pavement structure. However, six of the 24 specimens 
collected were reported as two layer cores. The bottom layer of the three layer specimens 
was composed of approximately 3 inches of asphalt. The middle and top layers were 
approximately 2 and 1.75 inches, respectively. Reported structure layers were identified 
solely on sight and texture of the core both immediately after retrieval and within the lab. 
Therefore, the six of the cores reported have the potential to actually contain more distinct 
layers unseen by the naked eye. As mentioned before, the uniformity and similarity 
witnessed at this site during surface evaluations and core retrieval was not expected after 
seeing such variability at the Laurens County site. 
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Table 4-42: Horry County SC-31 Asphalt Core Characteristics 
Sample No. Condition 
Total Thickness 
(in.) 
No. of 
Layers 
Thickness 
Difference (in.) 
9 Distressed 6.5 2 
0.25 
9 Non-Distressed 6.75 2 
10 Distressed 6.5 3 
0.25 
10 Non-Distressed 6.75 3 
11 Distressed 6.5 2 
0 
11 Non-Distressed 6.5 3 
2 Distressed 6.5 3 
0 
2 Non-Distressed 6.5 3 
7 Distressed n/a n/a 
n/a 
7 Non-Distressed 7.25 3 
5 Distressed n/a n/a 
n/a 
5 Non-Distressed 6.75 3 
12 Distressed 7.25 2 
0 
12 Non-Distressed 7.25 2 
8 Distressed 6.75 3 
0.5 
8 Non-Distressed 7.25 3 
4 Distressed 6.75 3 
0.25 
4 Non-Distressed 7 3 
1 Distressed 7 2 
0 
1 Non-Distressed 7 3 
6 Distressed 6.75 3 
0 
6 Non-Distressed 6.75 3 
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As shown in Figure 4-23, there were no visible distresses to either specimen core. 
The distressed core was taken from a wheel path exhibiting a rut depth of approximately 
0.2 in. Graded aggregate base was seen beneath both specimens. The non-distressed core 
was 0.25 in taller than the distressed specimen. The pavement sample was a straight flat 
section. Low severity longitudinal cracks and rutting were seen throughout the pavement 
sample. Longitudinal cracking displayed no spalling on surface. 
 
 
Figure 4-23: SC-31 Horry County pavement Sample 9 specimen cores; Distressed 
location (left), Non-Distressed location (right). 
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As shown in Figure 4-24, longitudinal cracking was seen within the first and second 
layers of the distressed core. The crack terminated approximately 0.5 in into the second 
layer. The distressed specimen’s third layer bottom face displays signs of deterioration. 
The distressed core was retrieved from the outside wheel path. Graded aggregate base was 
seen beneath both specimens. The non-distressed core was 0.25 in taller than the distressed 
specimen. The pavement sample was a straight flat section. Low severity longitudinal 
cracks and rutting were seen throughout the pavement sample. Longitudinal cracking 
displayed no spalling on surface. 
 
 
Figure 4-24: SC-31 Horry County pavement Sample 10 specimen cores; Distressed 
location (left), Non-Distressed location (right). 
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As shown in Figure 4-25, longitudinal cracking was seen within the first layer of 
the distressed core. The crack did not continue into the second layer. The second layer 
showed no signs of damage, but debonding occurred between it and the first layer. The 
distressed core was retrieved from the outside wheel path. Graded aggregate base was seen 
beneath both specimens. The pavement sample was a straight flat section. Low and 
moderate severity longitudinal cracking was present throughout the sample aside from a 
patched area spanning 161 linear feet. SCDOT officials on site stated a severe dip “3-4 in 
deep” spanned the entire roadway, resulting in the need for the patch. No visual 
observations suggested a potential cause for the patch. 
 
 
Figure 4-25: SC-31 Horry County pavement Sample 11 specimen cores; Distressed 
location (left), Non-Distressed location (right). 
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As shown in Figure 4-26, top down cracking was present in the top layer of the 
distressed specimen. The crack terminates at the bottom of the first layer. The distressed 
core was taken from the outside edge of the inner wheel path. The non-distressed core was 
retrieved from the center of the lane. Graded aggregate base was seen beneath both 
specimens. The pavement sample was a straight flat section with low severity longitudinal 
cracks and rutting. 
 
 
Figure 4-26: SC-31 Horry County pavement Sample 2 specimen cores; Distressed 
location (left), Non-Distressed location (right). 
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As shown in Figure 4-27, the distresses specimen exhibits cracking throughout all 
layers. It is difficult to determine the origin of the crack because of this. Top down cracking 
was prevalent among other sections at this location, so it is likely to be top-down cracking. 
Debonding occurs between every layer. Graded aggregate base was seen beneath both 
specimens. Due to such deterioration, the distressed sample did not present viable 
measurements. Even without usable dimensions the specimen was useful to the research 
through visual forensics. The pavement sample was a straight section with a slight incline 
near the end with low and moderate longitudinal cracks. Breakouts were noted throughout 
sample with the majority of spalling seen occurring in the right wheel path. 
 
Figure 4-27: SC-31 Horry County pavement Sample 7 specimen cores; Distressed 
location (left), Non-Distressed location (right). 
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As shown in Figure 4-28, top down cracking was present in the top layer of the 
distressed specimen. The crack terminated at the bottom of the first layer. Debonding 
occurred between all layers of the distressed specimen. The distressed specimen was 
retrieved from an area of pavement that exhibited moderate severity longitudinal cracking. 
The non-distressed core was retrieved from the center of the lane. Graded aggregate base 
was seen beneath both specimens. The pavement sample was a curved section with low 
and moderate severity longitudinal cracks. The latter third of the sample displayed 
numerous longitudinal hairline cracks, very early in development. 
 
 
Figure 4-28: SC-31 Horry County pavement Sample 5 specimen cores; Distressed 
location (left), Non-Distressed location (right). 
  
124 
 
As shown in Figure 4-29, longitudinal cracking was seen within the first layer of 
the distressed core. There were no signs of cracking damage in the second asphalt layer but 
debonding has occurred between it and the first asphalt layer. Both specimens had graded 
aggregate base beneath them. The pavement sample was an inclined left turn leading to a 
bridge. Low severity cracking was present throughout the sample. Two transverse cracks 
approximately 6 feet apart were seen within the sample. Researchers could not find any 
potential cause. 
 
 
Figure 4-29: SC-31 Horry County pavement Sample 12 specimen cores; Distressed 
location (left), Non-Distressed location (right). 
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As shown in Figure 4-30, there were no visible distresses in either core. The 
distressed core was taken from a wheel path exhibiting a rut depth of approximately 0.74 
in. Graded aggregate base was seen beneath both specimens. The non-distressed core was 
0.5 in taller than the distressed specimen. The pavement sample was a downhill left turn. 
Low severity longitudinal cracks and rutting were seen throughout the pavement sample. 
 
 
Figure 4-30: SC-31 Horry County pavement Sample 8 specimen cores; Distressed 
location (left), Non-Distressed location (right). 
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As shown in Figure 4-31, neither specimen displayed any distress to the naked eye. 
The distressed core was collected from the center of the outside wheel path. Rutting was 
measured on-site as 0.63 in. Justification for collecting this distressed specimen was 
primarily to allow for soil evaluation below. The non-distressed specimen was retrieved 
from the center of the lane. Graded aggregate base was seen beneath both specimens. The 
pavement sample was a straight flat section with low longitudinal cracks and rutting. 
 
 
Figure 4-31: SC-31 Horry County pavement Sample 4 specimen cores; Distressed 
location (left), Non-Distressed location (right). 
  
127 
 
As shown in Figure 4-32, top down cracking was present in the top layer of the 
distressed specimen. The crack terminated at the bottom of the first layer. It appears that 
debonding was beginning to occur between layers 2 and 3 of the non-distressed specimen. 
There was no visual layer separation below the 2 in line on the distressed specimen. 
However, the non-distressed specimen displayed three layers of pavement. This is most 
likely not a difference in design, just a characteristic of the distressed specimen that the 
naked eye cannot see. 
 
 
Figure 4-32: SC-31 Horry County pavement Sample 1 specimen cores; Distressed 
location (left), Non-Distressed location (right). 
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As shown in Figure 4-33, top down cracking was present in the top layer of the 
distressed specimen. The crack terminated approximately 0.5 in into the second layer. 
Debonding did not occur; despite the crack entering another layer. Graded aggregate base 
was seen beneath both specimens. The pavement sample was a straight section beginning 
to veer right near the end with low and moderate longitudinal cracks. The entire pavement 
sample was recorded to have moderate longitudinal cracking because of the multitude of 
offshoots originating from the cracks along each side of the wheel paths. This section was 
approximately one mile from an exit ramp. 
 
 
Figure 4-33: SC-31 Horry County pavement Sample 6 specimen cores; Distressed 
location (left), Non-Distressed location (right). 
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4.4. Beaufort County 
The 1.56 mile section of US-278 in Beaufort County was the last location evaluated 
in this research project. Unlike the other research sites, this location was highly populated 
with adjoining roads and businesses. Hilton Head Island is one of the largest tourist 
destinations in South Carolina, so several small souvenir shops and novelty restaurants are 
along the road. The SCDOT traffic report AADT value for this site is 24,900. 
4.4.1. Beaufort County Surface Evaluation 
As outlined by the processes in Chapter Three, eight samples were recommended 
for this section of US-278. However, as also mentioned in Chapter Three, the traffic 
conditions prevented the research team from performing that many evaluations. Only three 
samples were evaluated. The number of core pairs collected was also restricted to three. 
The team felt that this approach was adequate enough to satisfy the research objectives. 
Upon arrival to the site, the research team spoke with the SCDOT officials on site 
and were informed that a rolling road block was the only possible means of working within 
the roadway. The team was also informed that the previously selected samples would not 
be suitable for this site because the team was not allowed to impede any traffic from 
entering or exiting the side roads and businesses. As a result of this, the samples evaluated 
were chosen on site with SCDOT officials approving the sample was safe enough for the 
research team to work within. Coring locations were the deciding factor in this process 
given that the crew had to find areas large enough for two pick-up trucks, one dump-truck 
with a crash continuator attached, and sufficient space for the team to set up the equipment 
and core. Surface evaluations at this location were often conducted from the adjoining 
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sidewalk or at a faster pace within the roadway due to the need to not impede traffic. Table 
4-43 shows the start and end station numbers for each sample. The station where cores 
were collected is also given. 
Table 4-43: Beaufort County Sample Locations 
Sample 
Start 
Station 
End 
Station 
Cores 
Station 
1 720 1220 911 
2 1220 1720 1630 
3 2800 3300 3257 
 
As shown in Table 4-44, the surface distresses present at US-278 were fairly 
consistent throughout the site as a whole. This location exhibited the worst surface 
distresses seen in the four locations evaluated during this research project. As shown in  
Figure 4-34, moderate and high severity alligator cracking was seen throughout the 
location. However due to the restrictive nature of coring at the site, the research team was 
unable to collect any distressed cores from an area affected by alligator cracking. A 
possible 30 foot patch was noted from approximately 1352 feet to 1382 feet. A portion of 
this area can be seen in Figure 4-35. The area exhibits high severity alligator cracking 
within Sample 2. 
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Table 4-44: Surface Distresses Recorded at the Beaufort County Location 
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Figure 4-34: Example of Moderate Alligator Cracking on US-278 
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Figure 4-35: Ending of Possible Patch Exhibiting Alligator Cracking on US-278  
 
Low and moderate severity longitudinal cracking was seen throughout the entire 
location within each wheel path. Figure 4-36 shows an example of longitudinal cracking 
within the wheel path on US-278 as well as the distressed core location before patching. 
Transverse cracking was noted within Samples 1 and 2, both containing an area where a 
possible patch or overlay had been constructed. Aside from the joints of said areas, 
transverse cracking was rarely noted at this location. Figure 4-35 shows the lane wide 
transverse crack at the end of the patch in Sample 2. Figure 4-37 shows the transverse crack 
beginning of the patch in Sample 1. 
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Figure 4-36: Example of Longitudinal Cracking on US-278 
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Figure 4-37: Beginning of Patch in Sample 1 of US-278 
 
The traffic conditions along US-278 prevented the team from collecting the 
desired amount of surface rut depth measurements within each sample. Ideally, the team 
can collect 11 measurements within each wheel path. However, only 6 measurements 
were available within Sample 1. The team was able to collect 7 measurements within 
Sample 2. Table 4-45 displays the measured rut depths. 
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Table 4-45: Surface Rut Depth Data for US-278 in Beaufort County 
Rut Depth (in) 
Rut Depth (in.) Minimum Maximum Average 
Standard 
Deviation 
1 Inner Wheel 0.00 0.31 0.17 0.11 
1 Outer Wheel 0.00 0.28 0.14 0.11 
2 Inner Wheel 0.12 0.35 0.21 0.07 
2 Outer Wheel 0.08 0.24 0.18 0.07 
3 Inner Wheel 0.08 0.24 0.17 0.05 
3 Outer Wheel 0.12 0.47 0.29 0.09 
 
Unable to properly evaluate an entire section other than listed above, the team 
reported two pieces of information that relate to this research. A patch was found from 
approximately Sta. 1837 to Sta. 1863. The patch exhibited moderate alligator cracking 
throughout its entirety. This was deemed noteworthy as the older surrounding pavement 
seemed to be performing better than the more recent patch. The team was unable to 
determine a cause for this while on site. This was discussed with the local SCDOT officials 
but no further conclusions were drawn. Another finding outside of the reported pavement 
samples was a core hole located near Sta. 2410. The core hole was not entirely filled and 
appeared to be several months old. 
The recorded surface distresses were quantified and compiled in Table 4-46 through 
Table 4-48. Reviewing the information in this manner will help researchers compare the 
actual recorded data to the predicted data produced by MEPDG software. Figure 4-38 is a 
visual representation of the data collected along US-278 in Beaufort County. 
  
137 
 
Table 4-46: Beaufort Sample 1 Surface Evaluation Quantities 
Distress Type Severity Level Result 
Bottom-Up Fatigue / 
Alligator Cracking 
Low 0 ft2 
Moderate 313 ft2 
High 0 ft2 
Top-Down Fatigue / 
Longitudinal Cracking 
Low 500 ft 
Moderate 500 ft 
High 0 ft 
Transverse Cracking 
Low 30 ft 
Moderate 0 ft 
High 0 ft 
Rutting 
Range 0.00-0.31 in 
Mean (Std. Dev.) 0.16 in (0.11 in) 
 
Table 4-47: Beaufort Sample 2 Surface Evaluation Quantities 
Distress Type Severity Level Result 
Bottom-Up Fatigue / 
Alligator Cracking 
Low 0 ft2 
Moderate 138 ft2 
High 516 ft2 
Top-Down Fatigue / 
Longitudinal Cracking 
Low 500 ft 
Moderate 500 ft 
High 0 ft 
Transverse Cracking 
Low 26 ft 
Moderate 0 ft 
High 0 ft 
Rutting 
Range 0.08-0.24 in 
Mean (Std. Dev.) 0.19 in (0.07 in) 
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Table 4-48: Beaufort Sample 3 Surface Evaluation Quantities 
Distress Type Severity Level Result 
Bottom-Up Fatigue / 
Alligator Cracking 
Low 0 ft2 
Moderate 910 ft2 
High 18 ft2 
Top-Down Fatigue / 
Longitudinal Cracking 
Low 500 ft 
Moderate 500 ft 
High 0 ft 
Transverse Cracking Low 0 ft 
Moderate 0 ft 
High 0 ft 
Rutting Range 0.08-0.47 in 
Mean (Std. Dev.) 0.23 in (0.07 in) 
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Figure 4-38: Pavement Distress Values for US-278 in Beaufort County  
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4.4.2. Beaufort County Specimen Collection 
All six core specimen collected in Beaufort County presented a similar pavement 
structure. All six specimen were composed of three asphalt layers. Core heights near the 
beginning of the research location were between 7 and 7.5 inches. These specimens were 
composed of a 3.25 inch bottom layer, approximately 2 inch middle layer, and a 2.25 inch 
top layer. Further down the location between Sta. 2800 and Sta. 3300 a thinner pavement 
structure was found. All three asphalt layers within these specimens were 2 inches in 
thickness, thus resulting in a 6 inch core height. Graded aggregate base was found 
underneath the asphalt. Although there was a difference in cores present, the research team 
believes that the same pavement structure design was used for this research location and 
any variation found within the field is most likely due to installation methods. These could 
be incorrect grade checks, failure to check finish grade elevations entirely, or improper 
subgrade preparation and elevation before asphalt installation. Table 4-49 present core 
characteristics found at this location. 
 
Table 4-49: Beaufort County US-278 Asphalt Core Characteristics 
Sample No. Condition 
Total Thickness 
(in.) 
No. of 
Layers 
Thickness 
Difference (in.) 
1 Distressed 7.25 3 
-0.25 
1 Non-Distressed 7 3 
2 Distressed 7.5 3 
0 
2 Non-Distressed 7.5 3 
3 Distressed 6 3 
0 
3 Non-Distressed 6 3 
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As shown in Figure 4-39, top down cracking was present within the top layer of the 
distressed core. The crack terminated at the bottom of layer 1. The non-distressed specimen 
was 0.25 in shorter than the distressed specimen. Graded aggregate base was present 
beneath both cores. The pavement sample exhibited low and moderate severity longitudinal 
cracking throughout its entirety and rutting within each wheel path. 
 
 
Figure 4-39: US-278 Beaufort County pavement Sample 1 specimen cores; Distressed 
location (left), Non-Distressed location (right). 
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As shown in Figure 4-40, debonding occurred between layers 1 and 2 of the 
distressed core. The distressed specimen was taken from a wheel path having 
approximately 0.2 in of rutting. Graded aggregate base was present beneath both cores. 
The pavement sample exhibited low severity longitudinal cracking throughout its entirety 
and rutting within each wheel path. 
 
 
Figure 4-40: US-278 Beaufort County pavement Sample 2 specimen cores; Distressed 
location (left), Non-Distressed location (right). 
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As shown in Figure 4-41, debonding occurred between layers 1 and 2 of the 
distressed core. Breakout has occurred at the top of layer 2. Graded aggregate base was 
present beneath both cores. The pavement sample exhibited low severity longitudinal 
cracking throughout its entirety and rutting within each wheel path. 
 
 
Figure 4-41: US-278 Beaufort County pavement Sample 3 specimen cores; Distressed 
location (left), Non-Distressed location (right). 
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Chapter Five: Analysis 
5.1. Surface Distress and Thickness Correlations 
Figure 5-1 presents the non-distressed core thickness versus the distressed core 
thickness collected from each location. As seen in the figure, most of the distressed cores 
were thinner in structure than their non-distressed counter-parts due to compression of the 
asphalt. Location of the points in the figure relative to the line of equality show that as the 
total asphalt thickness increases so does the amount of compression seen at each sample. 
It is assumed that at initial construction the total asphalt thickness and subgrade was 
uniform within each sample. Accurate measurements, uniform climate, and uniform 
loadings within each sample are also assumed to draw conclusions from this data. The 
limited number of points that are displayed above the line of equality are likely due to 
thickness errors during initial construction. 
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Figure 5-1: Non-distressed vs. Distressed Core Thickness 
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5.1.1. Surface Rut Depth 
Surface rutting values measured and recorded during pavement surface evaluations 
could be the result of varying circumstances. One of the most common possibilities is 
referred to as mix rutting. Mix rutting occurs when the actual pavement structure begins to 
compress under repetitive loadings. This type of rutting is generally explicit to the surface 
course or top-most layer of asphalt, however can be seen in other layers if the material 
properties vary substantially within the structure (Hoegh, Khazanovich, & Jensen, 2010). 
Subgrade settlement is the other most common possible cause of surface ruts. 
Subgrade settlement occurs when the soil, aggregate, or other subgrade material beneath 
the pavement structure fails to support the load. This is most commonly seen as 
compression of the material directly beneath the pavement structure. When this undesired 
compression occurs, the negative results are visually seen on the surface of the roadway 
directly above. 
A location with severe surface rutting has the potential to exhibit both mix rutting 
and subgrade settlement. Each failure has the ability to intensify the other over extended 
amounts of time. For example, mix rutting could pool or hold water within the roadway 
which could eventually cause top-down fatigue cracking. Top-down fatigue cracking has 
the potential to allow water migration through the pavement structure and into the 
subgrade. Water trapped within the subgrade is very likely to cause settlement. 
Trenching would be the ideal testing method to determine what is causing the 
surface ruts to appear because it is easy to visibly locate the failures. However, this method 
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is very time consuming and has a large area of impact. Therefore, other options are often 
considered. 
Utilizing both surface evaluations and specimen collection from the pavement 
samples, researchers can predict the most likely cause of rutting that is occurring at the 
sample location. If the distressed and non-distressed cores have varying thicknesses, then 
mix rutting is most likely taking place. If the distressed and non-distressed cores have the 
same thicknesses, then the surface rutting is most likely due to subgrade settlement. 
This research assessed four different geographic locations within the state, two of 
these locations exhibited notable surface rutting. Pickens County and Laurens County did 
not contain a sufficient amount of surface rutting to be considered potential sites of severe 
mix rutting and subgrade settlement. In contrast, Horry County and Beaufort County 
contained average surface rut depth values greater than 0.25 inches. Table 5-1 displays the 
data collected within Horry County. Table 5-2 displays the data collected in Beaufort 
County. The fourth and fifth column of Table 5-1 and Table 5-2 denote whether the mix 
rutting or subgrade settlement is present based on the observations of this study. 
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Table 5-1: Horry County Rutting Information 
Sample 
No. 
Thickness 
Difference (in.) 
Average 
Surface Rut 
Depth (in.) 
Mix 
Rutting 
Subgrade 
Settlement 
9 0.25 0.26 Yes  
10 0.25 0.3 Yes Yes 
11 0 0.35  Yes 
2 0 0.38  Yes 
7 n/a 0.62   
5 n/a 0.58   
12 0 0.53  Yes 
8 0.5 0.61 Yes Yes 
4 0.25 0.54 Yes Yes 
1 0 0.57  Yes 
6 0 0.37  Yes 
 
 
Table 5-2: Beaufort County Rutting Information 
Sample 
No. 
Thickness 
Difference (in.) 
Average 
Surface Rut 
Depth (in.) 
Mix 
Rutting 
Subgrade 
Settlement 
1 -0.25 0.17 Yes  
2 0 0.21  Yes 
3 0 0.29  Yes 
 
Sample 4 in Horry County exhibited 0.54 inches of surface rut depth. The thickness 
difference between the distressed and non-distressed cores was approximately 0.25 inches. 
Therefore, it is highly likely that mix rutting is taking place at this location. Subgrade 
settlement is likely the cause for the additional 0.29 inches of surface rutting. There are 
other instances within this research where this occurs, such as Horry County Sample 8. 
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One possible explanation for this is the combination of both mix rutting and subgrade 
settlement occurring simultaneously. Another possibility is the limited amount of data 
collected and presented, the 0.54 inches is an average of surface rut depth throughout the 
entire 500 feet pavement sample. The cores only precisely represent the thickness of a 
limited area within the sample, there is no guarantee that a different pavement structure is 
not present. 
Sample 1 on US-278 contained a non-distressed core that was 0.25 inch thinner 
than the distressed core. This is denoted with a negative sign in Table 5-2. This is 
unexpected as all other samples within this research exhibited either no difference in core 
thickness or a thinner distressed core. Construction variability is likely the cause of this 
oddity for a small value of 0.25 inches. Given the relatively high water table and sandy 
subgrade, achieving proper compaction during installation may have been difficult. The 
subgrade or base smoothness after preparation was likely irregular and not held to a 
precision as unforgiving as 0.25 inches. 
Table 5-3 through Table 5-6 present the numerical data that was utilized to create 
Figure 5-1 through Figure 5-4. 
  
150 
 
Figure 5-2 presents the difference in core thickness versus surface rut depth at each 
research location. The data presented in the figure supports the conclusion that compression 
of the asphalt layers accounts for most of the surface rutting values seen along SC-93 and 
SC-72. The small differences in core thicknesses from SC-31 and US-278 suggest that 
compression of the asphalt does not account for all the rutting seen in Horry County and 
Beaufort County. Therefore, subgrade settlement is likely the cause of rutting at these 
areas. 
 
Figure 5-2: Thickness Variance vs. Rut Depth 
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Figure 5-3 presents the distressed core thickness versus the surface rut depth 
measured at each location. The data has been presented in this format to visually determine 
the influence of the asphalt thickness within each distressed area. US-278 appears to be the 
most influenced by asphalt thickness. Logically, as thickness increases, the rutting values 
should decrease. US-278 supports this claim. Solely based on the data collected in this 
study, SC-93 and SC-72 seemed to be minimally effected by asphalt thickness. SC-31 in 
Horry County presents unexpected results as the surface rut depth values increase as the 
asphalt thickness increase. 
 
Figure 5-3: Distressed Thickness vs. Rut Depth 
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Figure 5-4 presents the percent of mix rutting relative to the pavement thickness 
versus the measured surface rut depth values. As shown in this figure, higher mix rutting 
percentages result in higher overall total surface rut values for three of the four locations. 
SC-93 is the only location that displays a contradicting trend. This may be due to the limited 
amount of data in this study. 
 
Figure 5-4: Comparison of Core Thickness Differences and Rutting 
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Table 5-3: SC-93 Core Thickness Data 
Sample 
Distressed 
Thickness (in) 
Non-distressed 
Thickness (in) 
Δ Thickness 
(in) 
Δ/Non-
distressed (%) 
Rut 
Depth 
(in) 
8 9.5 10.25 0.75 7.89% 0.03 
6 7.75 9 1.25 16.13% 0 
2 7.75 8 0.25 3.23% 0.05 
4 10.75 10.5 -0.25 -2.33% 0.03 
 
Table 5-4: SC-72 Core Thickness Data 
Sample 
Distressed 
Thickness (in) 
Non-distressed 
Thickness (in) 
Δ Thickness 
(in) 
Δ /Non-
distressed (%) 
Rut 
Depth 
(in) 
4 6.5 6.5 0 0.00% 0.08 
2 6.6 6.6 0 0.00% 0.07 
5 14 14.5 0.5 3.57% 0.03 
10 7 7 0 0.00% 0.05 
1 6 6.5 0.5 8.33% 0.03 
13 n/a 8.75 n/a n/a 0.05 
9 6.5 7 0.5 7.69% 0.17 
3 7 7 0 0.00% 0.08 
6 10.5 11.5 1 9.52% 0.18 
12 10 10 0 0.00% 0.12 
11 10.25 10.75 0.5 4.88% 0.14 
7 10 11.5 1.5 15.00% 0.34 
8 11 11.75 0.75 6.82% 0.19 
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Table 5-5: SC-31 Core Thickness Data 
Sample 
Distressed 
Thickness (in) 
Non-distressed 
Thickness (in) 
Δ Thickness 
(in) 
Δ /Non-
distressed (%) 
Rut 
Depth 
(in) 
9 6.5 6.75 0.25 3.85% 0.26 
10 6.5 6.75 0.25 3.85% 0.3 
11 6.5 6.5 0 0.00% 0.34 
2 6.5 6.5 0 0.00% 0.34 
7 n/a 7.25 n/a n/a 0.53 
5 n/a 6.75 n/a n/a 0.53 
12 7.25 7.25 0 0.00% 0.51 
8 6.75 7.25 0.5 7.41% 0.57 
4 6.75 7 0.25 3.70% 0.52 
1 7 7 0 0.00% 0.54 
6 6.75 6.75 0 0.00% 0.36 
 
 
Table 5-6: US-278 Core Thickness Data 
Sample 
Distressed 
Thickness (in) 
Non-distressed 
Thickness (in) 
Δ Thickness 
(in) 
Δ /Non-
distressed (%) 
Rut 
Depth 
(in) 
1 7.25 7 -0.25 -3.45% 0.16 
2 7.5 7.5 0 0.00% 0.19 
3 6 6 0 0.00% 0.23 
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5.1.2. Bottom-up Fatigue Cracking 
Figure 5-5 presents the distressed core thickness versus the bottom-up fatigue 
cracking values found at each location. SC-93, SC-72 and US-278 support the conclusion 
that a thicker pavement structure will result in less alligator cracking values. However, 
some of  the thinner SC-72 cores do not support this conclusion as a number of them present 
varying cracking values for similar size cores. SC-31 did not exhibit a large enough range 
of core thicknesses to support the conclusion. 
 
Figure 5-5: Thickness vs. Bottom-up Fatigue 
 
  
0.00%
20.00%
40.00%
60.00%
5 6 7 8 9 10 11 12 13 14 15
B
o
tt
o
m
-u
p
 F
at
ig
u
e 
C
ra
ck
in
g
 (
%
 l
an
e 
ar
ea
)
Distressed Core Thickness (in)
SC-93
SC-72
SC-31
US-278
Linear (SC-93)
Linear (SC-72)
Linear (SC-31)
Linear (US-278)
156 
 
5.1.3. Top-down Fatigue Cracking 
Figure 5-6 displays the distressed core thickness versus the top-down fatigue 
cracking values measured at each sample. The SC-93 data presented a decrease in 
longitudinal cracking as asphalt thickness increase, but the decrease is not substantial. 
There was no visible pattern present within the SC-72 information. Longitudinal cracking 
along SC-31 seems to be unrelated to asphalt thickness as varying cracking values were 
found within similar structures. The small amount of data gathered from US-278 also 
supports that longitudinal cracking is not dependent upon asphalt thickness by displaying 
the same amount of measured cracking within samples that contained differing asphalt 
structures. 
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Figure 5-6: Thickness vs. Top-down Fatigue Cracking 
 
  
0
2000
4000
6000
8000
10000
12000
5 6 7 8 9 10 11 12 13 14 15
T
o
p
-d
o
w
n
 F
at
ig
u
e 
C
ra
ck
in
g
  
(F
ee
t/
m
il
e)
Distressed Core Thickness (in)
SC-93
SC-72
SC-31
US-278
Linear (SC-93)
Linear (SC-72)
Linear (SC-31)
Linear (US-278)
158 
 
5.1.4. Transverse Cracking 
 
Figure 5-7: Core Thickness vs. Transverse Cracking 
Figure 5-7 displays the distressed core thickness versus the measured transverse 
cracking values at each location. Unlike the other performance indicators, none of the 
locations support the conclusion that thicker asphalt structure will result in less distress 
values. US-278 seems to present a thicker structure results in more transverse cracking but 
this conclusion is based on only three data points. Overall, the amount of transverse 
cracking values do not appear to be influenced by total asphalt thickness in any significant 
way. 
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5.2. Output Values 
As stated in Chapter One, the data and results compiled within this research will 
ultimately be compared to the MEPDG software, Pavement ME, output values. This is a 
critical component of the local MEPDG calibration. In order to efficiently compare values, 
all relative data collected in this research project has been compiled and presented in the 
tables that follow. Ensuring the data presented from this study is in the correct numerical 
format with the appropriate units is essential for accurate comparison. As seen in Figure 
5-8, the MEPDG software list bottom-up fatigue cracking values in square feet (% lane 
area), top-down fatigue cracking and transverse cracking in linear feet per mile, and rutting 
in inches. 
The design outputs presented in this thesis directly correlate to the MEPDG output 
summary screen. Nomenclature differences are presented in Table 5-7. 
 
Table 5-7: Nomenclature Between Field Research and MEPDG Software 
Research Terminology MEPDG Software 
Bottom-up Fatigue/Alligator Cracking AC bottom-up fatigue cracking 
Top-Down Fatigue/Longitudinal Cracking AC top-down fatigue cracking 
Transverse Cracking AC thermal cracking 
Rutting Permanent deformation- total pavement 
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Figure 5-8: Example Summary Produced from the MEPDG Software 
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5.2.1. Pickens County Output Tables 
Table 5-8 through Table 5-13 display the Pickens County surface evaluation results 
and the respective design output values for each pavement sample. 
 
Table 5-8: Pickens County Sample 8 Design Output Values 
Distress Type 
Severity 
Level 
Surface 
Evaluation Result 
Cumulative 
Result 
Design Output 
Value 
Bottom-up 
Fatigue/Alligator 
Cracking 
Low 50 ft2 
50 ft2 0.83% lane area Moderate 0 ft2 
High 0 ft2 
Top-Down 
Fatigue/Longitudinal 
Cracking 
Low 500 ft 
551 ft 5,819 ft/mile Moderate 51 ft 
High 0 ft 
Transverse Cracking 
Low 100 ft 
100 ft 1,056 ft/mile Moderate 0 ft 
High 0 ft 
Rutting 
Range 0.0-0.14 in 
n/a 0.03 in Mean 0.03 in 
Std. Dev. 0.04 in 
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Table 5-9: Pickens County Sample 6 Design Output Values 
Distress Type 
Severity 
Level 
Surface 
Evaluation Result 
Cumulative 
Result 
Design Output 
Value 
Bottom-up 
Fatigue/Alligator 
Cracking 
Low 259 ft2 
377 ft2 6.28% lane area Moderate 0 ft2 
High 118 ft2 
Top-Down 
Fatigue/Longitudinal 
Cracking 
Low 485 ft 
495 ft 5,227 ft/mile Moderate 10 ft 
High 0 ft 
Transverse Cracking 
Low 54 ft 
54 ft 570 ft/mile Moderate 0 ft 
High 0 ft 
Rutting 
Range 0.0-0.0 in 
n/a 0.0 in Mean 0.0 in 
Std. Dev. 0.0 in 
 
Table 5-10: Pickens County Sample 7 Design Output Values 
Distress Type 
Severity 
Level 
Surface 
Evaluation Result 
Cumulative 
Result 
Design Output 
Value 
Bottom-up 
Fatigue/Alligator 
Cracking 
Low 0 ft2 
0 ft2 0.00% lane area Moderate 0 ft2 
High 0 ft2 
Top-Down 
Fatigue/Longitudinal 
Cracking 
Low 500 ft 
500 ft 5,280 ft/mile Moderate 0 ft 
High 0 ft 
Transverse Cracking 
Low 38 ft 
38 ft 401 ft/mile Moderate 0 ft 
High 0 ft 
Rutting 
Range 0.0-0.28 in 
n/a 0.14 in Mean 0.14 in 
Std. Dev. 0.10 in 
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Table 5-11: Pickens County Sample 2 Design Output Values 
Distress Type 
Severity 
Level 
Surface 
Evaluation Result 
Cumulative 
Result 
Design Output 
Value 
Bottom-up 
Fatigue/Alligator 
Cracking 
Low 0 ft2 
0 ft2 0.00% lane area Moderate 0 ft2 
High 0 ft2 
Top-Down 
Fatigue/Longitudinal 
Cracking 
Low 500 ft 
604 ft 6,378 ft/mile Moderate 104 ft 
High 0 ft 
Transverse Cracking 
Low 33 ft 
33 ft 348 ft/mile Moderate 0 ft 
High 0 ft 
Rutting 
Range 0.0-0.24 in 
n/a 0.05 in Mean 0.05 in 
Std. Dev. 0.08 in 
 
Table 5-12: Pickens County Sample 4 Design Output Values 
Distress Type 
Severity 
Level 
Surface 
Evaluation Result 
Cumulative 
Result 
Design Output 
Value 
Bottom-up 
Fatigue/Alligator 
Cracking 
Low 0 ft2 
0 ft2 0.00% lane area Moderate 0 ft2 
High 0 ft2 
Top-Down 
Fatigue/Longitudinal 
Cracking 
Low 500 ft 
514 ft 5,428 ft/mile Moderate 14 ft 
High 0 ft 
Transverse Cracking 
Low 48 ft 
48 ft 507 ft/mile Moderate 0 ft 
High 0 ft 
Rutting 
Range 0.0-0.12 in 
n/a 0.03 in Mean 0.03 in 
Std. Dev. 0.05 in 
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Table 5-13: Pickens County Sample 3 Design Output Values 
Distress Type 
Severity 
Level 
Surface 
Evaluation Result 
Cumulative 
Result 
Design Output 
Value 
Bottom-up 
Fatigue/Alligator 
Cracking 
Low 0 ft2 
0 ft2 0.00% lane area Moderate 0 ft2 
High 0 ft2 
Top-Down 
Fatigue/Longitudinal 
Cracking 
Low 500 ft 
508 ft 5,364 ft/mile Moderate 8 ft 
High 0 ft 
Transverse Cracking 
Low 33 ft 
33 ft 348 ft/mile Moderate 0 ft 
High 0 ft 
Rutting 
Range 0.0-0.12 in 
n/a 0.02 in Mean 0.02 in 
Std. Dev. 0.04 in 
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As discussed in Chapter Three, this research utilized random sampling to evaluate 
lengthy portions of roadway in an efficient and reasonable amount of time. The random 
samples are to adequately represent the roadway as a whole. 
 As shown in Table 3-1, the total length of the test section along SC-93 in Pickens 
County was listed as 1.34 miles. Table 5-14 displays the design output values for the entire 
research section. The design output values for the entire location were calculated by 
averaging the random sample values. 
Table 5-14: Design Output Values for SC-93 in Pickens County 
Distress Type Design Output Value Standard Deviation 
Bottom-up Fatigue / 
Alligator Cracking 
1.06% lane area 2.56% lane area 
Top-down Fatigue / 
Longitudinal Cracking 
5,583 ft/mile 442 ft/mile 
Transverse Cracking 539 ft/mile 269 ft/mile 
Rutting 0.04 in 0.05 in 
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5.2.2. Laurens County Output Tables 
Table 5-15 through Table 5-27 display the Laurens County surface evaluation 
results and the respective design output values for each pavement sample. 
 
Table 5-15: Laurens County Sample 4 Design Output Values 
Distress Type 
Severity 
Level 
Surface 
Evaluation Result 
Cumulative 
Result 
Design Output 
Value 
Bottom-up 
Fatigue/Alligator 
Cracking 
Low 992 ft2 
992 ft2 
16.53% 
lane area 
Moderate 0 ft2 
High 0 ft2 
Top-Down 
Fatigue/Longitudinal 
Cracking 
Low 500 ft 
500 ft 5,280 ft/mile Moderate 0 ft 
High 0 ft 
Transverse Cracking 
Low 48 ft 
48 ft 507 ft/mile Moderate 0 ft 
High 0 ft 
Rutting 
Range 0.04-0.12 in 
n/a 0.08 in Mean 0.08 in 
Std. Dev. 0.03 in 
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Table 5-16: Laurens County Sample 2 Design Output Values 
Distress Type 
Severity 
Level 
Surface 
Evaluation Result 
Cumulative 
Result 
Design Output 
Value 
Bottom-up 
Fatigue/Alligator 
Cracking 
Low 308 ft2 
308 ft2 5.13% lane area Moderate 0 ft2 
High 0 ft2 
Top-Down 
Fatigue/Longitudinal 
Cracking 
Low 160 ft 
160 ft 1,690 ft/mile Moderate 0 ft 
High 0 ft 
Transverse Cracking 
Low 22 ft 
22 ft 232 ft/mile Moderate 0 ft 
High 0 ft 
Rutting 
Range 0.04-0.12 in 
n/a 0.07 in Mean 0.07 in 
Std. Dev. 0.02 in 
 
Table 5-17: Laurens County Sample 5 Design Output Values 
Distress Type 
Severity 
Level 
Surface 
Evaluation Result 
Cumulative 
Result 
Design Output 
Value 
Bottom-up 
Fatigue/Alligator 
Cracking 
Low 0 ft2 
0 ft2 0.00% lane area Moderate 0 ft2 
High 0 ft2 
Top-Down 
Fatigue/Longitudinal 
Cracking 
Low 5 ft 
5 ft 53 ft/mile Moderate 0 ft 
High 0 ft 
Transverse Cracking 
Low 0 ft 
0 ft 0 ft/mile Moderate 0 ft 
High 0 ft 
Rutting 
Range 0.00-0.08 in 
n/a 0.03 in Mean 0.03 in 
Std. Dev. 0.03 in 
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Table 5-18: Laurens County Sample 10 Design Output Values 
Distress Type 
Severity 
Level 
Surface 
Evaluation Result 
Cumulative 
Result 
Design Output 
Value 
Bottom-up 
Fatigue/Alligator 
Cracking 
Low 300 ft2 
1217 ft2 
20.28% 
lane area 
Moderate 917 ft2 
High 0 ft2 
Top-Down 
Fatigue/Longitudinal 
Cracking 
Low 500 ft 
766 ft 8,089 ft/mile Moderate 259 ft 
High 7 ft 
Transverse Cracking 
Low 98 ft 
104 ft 1,098 ft/mile Moderate 6 ft 
High 0 ft 
Rutting 
Range 0.00-0.39 in 
n/a 0.05 in Mean 0.05 in 
Std. Dev. 0.12 in 
 
Table 5-19: Laurens County Sample 1 Design Output Values 
Distress Type 
Severity 
Level 
Surface 
Evaluation Result 
Cumulative 
Result 
Design Output 
Value 
Bottom-up 
Fatigue/Alligator 
Cracking 
Low 774 ft2 
2,892 ft2 
48.20% 
lane area 
Moderate 258 ft2 
High 1860 ft2 
Top-Down 
Fatigue/Longitudinal 
Cracking 
Low 500 ft 
1,000 ft 10,560 ft/mile Moderate 500 ft 
High 0 ft 
Transverse Cracking 
Low 82 ft 
82 ft 866 ft/mile Moderate 0 ft 
High 0 ft 
Rutting 
Range 0.00-0.14 in 
n/a 0.03 in Mean 0.03 in 
Std. Dev. 0.05 in 
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Table 5-20: Laurens County Sample 13 Design Output Values 
Distress Type 
Severity 
Level 
Surface 
Evaluation Result 
Cumulative 
Result 
Design Output 
Value 
Bottom-up 
Fatigue/Alligator 
Cracking 
Low 388 ft2 
586 ft2 9.77% lane area Moderate 198 ft2 
High 0 ft2 
Top-Down 
Fatigue/Longitudinal 
Cracking 
Low 500 ft 
530 ft 5,597 ft/mile Moderate 30 ft 
High 0 ft 
Transverse Cracking 
Low 78 ft 
78 ft 824 ft/mile Moderate 0 ft 
High 0 ft 
Rutting 
Range 0.04-0.31 in 
n/a 0.05 in Mean 0.05 in 
Std. Dev. 0.12 in 
 
Table 5-21: Laurens County Sample 9 Design Output Values 
Distress Type 
Severity 
Level 
Surface 
Evaluation Result 
Cumulative 
Result 
Design Output 
Value 
Bottom-up 
Fatigue/Alligator 
Cracking 
Low 528 ft2 
2,257 ft2 
37.62% 
lane area 
Moderate 1076 ft2 
High 653 ft2 
Top-Down 
Fatigue/Longitudinal 
Cracking 
Low 500 ft 
612 ft 6,463 ft/mile Moderate 112 ft 
High 0 ft 
Transverse Cracking 
Low 174 ft 
174 ft 1,837 ft/mile Moderate 0 ft 
High 0 ft 
Rutting 
Range 0.00-0.47 in 
n/a 0.17 in Mean 0.17 in 
Std. Dev. 0.16 in 
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Table 5-22: Laurens County Sample 3 Design Output Values 
Distress Type 
Severity 
Level 
Surface 
Evaluation Result 
Cumulative 
Result 
Design Output 
Value 
Bottom-up 
Fatigue/Alligator 
Cracking 
Low 456 ft2 
522 ft2 8.70% lane area Moderate 66 ft2 
High 0 ft2 
Top-Down 
Fatigue/Longitudinal 
Cracking 
Low 500 ft 
584 ft 6,167 ft/mile Moderate 84 ft 
High 0 ft 
Transverse Cracking 
Low 167 ft 
167 ft 1,764 ft/mile Moderate 0 ft 
High 0 ft 
Rutting 
Range 0.00-0.20 in 
n/a 0.08 in Mean 0.08 in 
Std. Dev. 0.06 in 
 
Table 5-23: Laurens County Sample 6 Design Output Values 
Distress Type 
Severity 
Level 
Surface 
Evaluation Result 
Cumulative 
Result 
Design Output 
Value 
Bottom-up 
Fatigue/Alligator 
Cracking 
Low 52 ft2 
52 ft2 0.87% lane area Moderate 0 ft2 
High 0 ft2 
Top-Down 
Fatigue/Longitudinal 
Cracking 
Low 500 ft 
626 ft 6,611 ft/mile Moderate 92 ft 
High 34 ft 
Transverse Cracking 
Low 116 ft 
116 ft 1,225 ft/mile Moderate 0 ft 
High 0 ft 
Rutting 
Range 0.08-0.24 in 
n/a 0.18 in Mean 0.18 in 
Std. Dev. 0.05 in 
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Table 5-24: Laurens County Sample 12 Design Output Values 
Distress Type 
Severity 
Level 
Surface 
Evaluation Result 
Cumulative 
Result 
Design Output 
Value 
Bottom-up 
Fatigue/Alligator 
Cracking 
Low 64 ft2 
160 ft2 2.67% lane area Moderate 96 ft2 
High 0 ft2 
Top-Down 
Fatigue/Longitudinal 
Cracking 
Low 500 ft 
1,046 ft 11,046 ft/mile Moderate 500 ft 
High 46 ft 
Transverse Cracking 
Low 50 ft 
50 ft 528 ft/mile Moderate 0 ft 
High 0 ft 
Rutting 
Range 0.00-0.24 in 
n/a 0.12 in Mean 0.12 in 
Std. Dev. 0.07 in 
 
Table 5-25: Laurens County Sample 11 Design Output Values 
Distress Type 
Severity 
Level 
Surface 
Evaluation Result 
Cumulative 
Result 
Design Output 
Value 
Bottom-up 
Fatigue/Alligator 
Cracking 
Low 200 ft2 
200 ft2 3.33% lane area Moderate 0 ft2 
High 0 ft2 
Top-Down 
Fatigue/Longitudinal 
Cracking 
Low 500 ft 
1006 ft 10,623 ft/mile Moderate 500 ft 
High 6 ft 
Transverse Cracking 
Low 58 ft 
58 ft 612 ft/mile Moderate 0 ft 
High 0 ft 
Rutting 
Range 0.00-0.24 in 
n/a 0.14 in Mean 0.14 in 
Std. Dev. 0.07 in 
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Table 5-26: Laurens County Sample 7 Design Output Values 
Distress Type 
Severity 
Level 
Surface 
Evaluation Result 
Cumulative 
Result 
Design Output 
Value 
Bottom-up 
Fatigue/Alligator 
Cracking 
Low 84 ft2 
84 ft2 1.40% lane area Moderate 0 ft2 
High 0 ft2 
Top-Down 
Fatigue/Longitudinal 
Cracking 
Low 500 ft 
1037 ft 10,951 ft/mile Moderate 500 ft 
High 37 ft 
Transverse Cracking 
Low 45 ft 
45 ft 475 ft/mile Moderate 0 ft 
High 0 ft 
Rutting 
Range 0.08-0.39 in 
n/a 0.34 in Mean 0.34 in 
Std. Dev. 0.08 in 
 
Table 5-27: Laurens County Sample 8 Design Output Values 
Distress Type 
Severity 
Level 
Surface 
Evaluation Result 
Cumulative 
Result 
Design Output 
Value 
Bottom-up 
Fatigue/Alligator 
Cracking 
Low 0 ft2 
0 ft2 0.00% lane area Moderate 0 ft2 
High 0 ft2 
Top-Down 
Fatigue/Longitudinal 
Cracking 
Low 500 ft 
616 ft 6,505 ft/mile Moderate 116 ft 
High 0 ft 
Transverse Cracking 
Low 138 ft 
138 ft 1,457 ft/mile Moderate 0 ft 
High 0 ft 
Rutting 
Range 0.08-0.28 in 
n/a 0.19 in Mean 0.19 in 
Std. Dev. 0.06 in 
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The 5.99 mile section of SC-72 in Laurens County contained the highest average 
amount of bottom-up fatigue cracking among all four research locations evaluated. This 
section of roadway also contained the largest average transverse cracking value. Table 5-28 
presents the calculated design output values for Laurens County. 
Table 5-28: Design Output Values for SC-72 in Laurens County 
Distress Type Design Output Value Standard Deviation 
Bottom-up Fatigue / 
Alligator Cracking 
11.88% lane area 15.28% lane area 
Top-down Fatigue / 
Longitudinal Cracking 
6,895 ft/mile 3,435 ft/mile 
Transverse Cracking 879 ft/mile 570 ft/mile 
Rutting 0.12 in 0.08 in 
 
 
Table 5-28 shows high standard deviation values for the research in Laurens 
County. Cores from SC-72 revealed a number of pavement structures present. Surface 
evaluations also presented a large range of distress values throughout. In an attempt to 
better understand the effects of varying pavement designs, samples exhibiting similar 
structures have been grouped. Design output values for each group have been calculated 
and displayed in Table 5-29 through Table 5-31. Even after grouping the samples by 
pavement structure the standard deviations are still relatively high. Single outliers found 
within samples can distort the design output values. Without acquiring more data, the 
standard deviations are difficult to minimize. 
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Table 5-29: Design Output Values for SC-72 Samples 2 and 4 in Laurens County 
Distress Type Design Output Value Standard Deviation 
Bottom-up Fatigue / 
Alligator Cracking 
10.83% lane area 8.06% lane area 
Top-down Fatigue / 
Longitudinal Cracking 
3,485 ft/mile 2,539 ft/mile 
Transverse Cracking 370 ft/mile 194 ft/mile 
Rutting 0.08 in 0.01 in 
 
Table 5-30: Design Output Values for SC-72 Samples 1, 3, 9, and 10 in Laurens County 
Distress Type Design Output Value Standard Deviation 
Bottom-up Fatigue / 
Alligator Cracking 
28.70% lane area 17.61% lane area 
Top-down Fatigue / 
Longitudinal Cracking 
7,820 ft/mile 2,013 ft/mile 
Transverse Cracking 1,391 ft/mile 483 ft/mile 
Rutting 0.08 in 0.06 in 
 
Table 5-31: Design Output Values for SC-72 Samples 6, 7, 8, 11, and 12 in Laurens 
County 
Distress Type Design Output Value Standard Deviation 
Bottom-up Fatigue / 
Alligator Cracking 
1.65% lane area 1.35% lane area 
Top-down Fatigue / 
Longitudinal Cracking 
9147 ft/mile 2369 ft/mile 
Transverse Cracking 859 ft/mile 450 ft/mile 
Rutting 0.19 in 0.09 in 
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5.2.3. Horry County Output Tables 
Table 5-32 through Table 5-42 displays the Horry County surface evaluation results 
and the respective design output values for each pavement sample. 
 
Table 5-32: Horry County Sample 9 Design Output Values 
Distress Type 
Severity 
Level 
Surface 
Evaluation Result 
Cumulative 
Result 
Design Output 
Value 
Bottom-up 
Fatigue/Alligator 
Cracking 
Low 0 ft2 
0 ft2 0.00% lane area Moderate 0 ft2 
High 0 ft2 
Top-Down 
Fatigue/Longitudinal 
Cracking 
Low 500 ft 
500 ft 5,280 ft/mile Moderate 0 ft 
High 0 ft 
Transverse Cracking 
Low 25 ft 
25 ft 264 ft/mile Moderate 0 ft 
High 0 ft 
Rutting 
Range 0.16-0.35 in 
n/a 0.26 in Mean 0.26 in 
Std. Dev. 0.06 in 
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Table 5-33: Horry County Sample 10 Design Output Values 
Distress Type 
Severity 
Level 
Surface 
Evaluation Result 
Cumulative 
Result 
Design Output 
Value 
Bottom-up 
Fatigue/Alligator 
Cracking 
Low 0 ft2 
0 ft2 0.00% lane area Moderate 0 ft2 
High 0 ft2 
Top-Down 
Fatigue/Longitudinal 
Cracking 
Low 324 ft 
324 ft 3,421 ft/mile Moderate 0 ft 
High 0 ft 
Transverse Cracking 
Low 0 ft 
0 ft 0 ft/mile Moderate 0 ft 
High 0 ft 
Rutting 
Range 0.20-0.35 in 
n/a 0.30 in Mean 0.30 in 
Std. Dev. 0.05 in 
 
Table 5-34: Horry County Sample 11 Design Output Values 
Distress Type 
Severity 
Level 
Surface 
Evaluation Result 
Cumulative 
Result 
Design Output 
Value 
Bottom-up 
Fatigue/Alligator 
Cracking 
Low 0 ft2 
0 ft2 0.00% lane area Moderate 0 ft2 
High 0 ft2 
Top-Down 
Fatigue/Longitudinal 
Cracking 
Low 339 ft 
678 ft 7,160 ft/mile Moderate 339 ft 
High 0 ft 
Transverse Cracking 
Low 0 ft 
0 ft 0 ft/mile Moderate 0 ft 
High 0 ft 
Rutting 
Range 0.16-0.59 in 
n/a 0.34 in Mean 0.34 in 
Std. Dev. 0.11 in 
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Table 5-35: Horry County Sample 2 Design Output Values 
Distress Type 
Severity 
Level 
Surface 
Evaluation Result 
Cumulative 
Result 
Design Output 
Value 
Bottom-up 
Fatigue/Alligator 
Cracking 
Low 0 ft2 
0 ft2 0.00% lane area Moderate 0 ft2 
High 0 ft2 
Top-Down 
Fatigue/Longitudinal 
Cracking 
Low 500 ft 
500 ft 5,280 ft/mile Moderate 0 ft 
High 0 ft 
Transverse Cracking 
Low 0 ft 
0 ft 0 ft/mile Moderate 0 ft 
High 0 ft 
Rutting 
Range 0.24-0.43 in 
n/a 0.34 in Mean 0.34 in 
Std. Dev. 0.06 in 
 
Table 5-36: Horry County Sample 7 Design Output Values 
Distress Type 
Severity 
Level 
Surface 
Evaluation Result 
Cumulative 
Result 
Design Output 
Value 
Bottom-up 
Fatigue/Alligator 
Cracking 
Low 216 ft2 
216 ft2 3.60% lane area Moderate 0 ft2 
High 0 ft2 
Top-Down 
Fatigue/Longitudinal 
Cracking 
Low 500 ft 
806 ft 8,511 ft/mile Moderate 290 ft 
High 16 ft 
Transverse Cracking 
Low 0 ft 
0 ft 0 ft/mile Moderate 0 ft 
High 0 ft 
Rutting 
Range 0.35-0.75 in 
n/a 0.53 in Mean 0.53 in 
Std. Dev. 0.11 in 
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Table 5-37: Horry County Sample 5 Design Output Values 
Distress Type 
Severity 
Level 
Surface 
Evaluation Result 
Cumulative 
Result 
Design Output 
Value 
Bottom-up 
Fatigue/Alligator 
Cracking 
Low 0 ft2 
0 ft2 0.00% lane area Moderate 0 ft2 
High 0 ft2 
Top-Down 
Fatigue/Longitudinal 
Cracking 
Low 500 ft 
819 ft 8,649 ft/mile Moderate 319 ft 
High 0 ft 
Transverse Cracking 
Low 2 ft 
2 ft 21 ft/mile Moderate 0 ft 
High 0 ft 
Rutting 
Range 0.35-0.75 in 
n/a 0.53 in Mean 0.53 in 
Std. Dev. 0.13 in 
 
Table 5-38: Horry County Sample 12 Design Output Values 
Distress Type 
Severity 
Level 
Surface 
Evaluation Result 
Cumulative 
Result 
Design Output 
Value 
Bottom-up 
Fatigue/Alligator 
Cracking 
Low 0 ft2 
0 ft2 0.00% lane area Moderate 0 ft2 
High 0 ft2 
Top-Down 
Fatigue/Longitudinal 
Cracking 
Low 500 ft 
500 ft 5,280 ft/mile Moderate 0 ft 
High 0 ft 
Transverse Cracking 
Low 24 ft 
24 ft 253 ft/mile Moderate 0 ft 
High 0 ft 
Rutting 
Range 0.39-0.71 in 
n/a 0.51 in Mean 0.51 in 
Std. Dev. 0.09 in 
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Table 5-39: Horry County Sample 8 Design Output Values 
Distress Type 
Severity 
Level 
Surface 
Evaluation Result 
Cumulative 
Result 
Design Output 
Value 
Bottom-up 
Fatigue/Alligator 
Cracking 
Low 0 ft2 
0 ft2 0.00% lane area Moderate 0 ft2 
High 0 ft2 
Top-Down 
Fatigue/Longitudinal 
Cracking 
Low 500 ft 
500 ft 5,280 ft/mile Moderate 0 ft 
High 0 ft 
Transverse Cracking 
Low 0 ft 
0 ft 0 ft/mile Moderate 0 ft 
High 0 ft 
Rutting 
Range 0.35-0.75 in 
n/a 0.57 in Mean 0.57 in 
Std. Dev. 0.10 in 
 
Table 5-40: Horry County Sample 4 Design Output Values 
Distress Type 
Severity 
Level 
Surface 
Evaluation Result 
Cumulative 
Result 
Design Output 
Value 
Bottom-up 
Fatigue/Alligator 
Cracking 
Low 0 ft2 
0 ft2 0.00% lane area Moderate 0 ft2 
High 0 ft2 
Top-Down 
Fatigue/Longitudinal 
Cracking 
Low 500 ft 
503 ft 5,312 ft/mile Moderate 3 ft 
High 0 ft 
Transverse Cracking 
Low 13 ft 
13 ft 137 ft/mile Moderate 0 ft 
High 0 ft 
Rutting 
Range 0.35-0.75 in 
n/a 0.52 in Mean 0.52 in 
Std. Dev. 0.11 in 
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Table 5-41: Horry County Sample 1 Design Output Values 
Distress Type 
Severity 
Level 
Surface 
Evaluation Result 
Cumulative 
Result 
Design Output 
Value 
Bottom-up 
Fatigue/Alligator 
Cracking 
Low 0 ft2 
0 ft2 0.00% lane area Moderate 0 ft2 
High 0 ft2 
Top-Down 
Fatigue/Longitudinal 
Cracking 
Low 500 ft 
560 ft 5,914 ft/mile Moderate 60 ft 
High 0 ft 
Transverse Cracking 
Low 4 ft 
4 ft 42 ft/mile Moderate 0 ft 
High 0 ft 
Rutting 
Range 0.20-0.71 in 
n/a 0.54 in Mean 0.54 in 
Std. Dev. 0.12 in 
 
Table 5-42: Horry County Sample 6 Design Output Values 
Distress Type 
Severity 
Level 
Surface 
Evaluation Result 
Cumulative 
Result 
Design Output 
Value 
Bottom-up 
Fatigue/Alligator 
Cracking 
Low 0 ft2 
0 ft2 0.00% lane area Moderate 0 ft2 
High 0 ft2 
Top-Down 
Fatigue/Longitudinal 
Cracking 
Low 500 ft 
1,000 ft 10,560 ft/mile Moderate 500 ft 
High 0 ft 
Transverse Cracking 
Low 12 ft 
12 ft 127 ft/mile Moderate 0 ft 
High 0 ft 
Rutting 
Range 0.28-0.47 in 
n/a 0.36 in Mean 0.36 in 
Std. Dev. 0.06 in 
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Table 5-43 displays the average design output values for the 3.98 mile section of 
SC-31 in Horry County. This location contained very little bottom-up fatigue cracking, 
averaging a mere 0.30% lane area. 
 
Table 5-43: Design Output Values for SC-31 in Horry County 
Distress Type Design Output Value Standard Deviation 
Bottom-up Fatigue / 
Alligator Cracking 
0.33 % lane area 1.09% lane area 
Top-down Fatigue / 
Longitudinal Cracking 
6,422 ft/mile 2,066 ft/mile 
Transverse Cracking 77 ft/mile 103 ft/mile 
Rutting 0.44 in 0.12 in 
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5.2.4. Beaufort County Output Tables 
Table 5-44 through Table 5-46 displays the Beaufort County surface evaluation 
results and the respective design output values for each pavement sample. 
 
Table 5-44: Beaufort County Sample 1 Design Output Values 
Distress Type 
Severity 
Level 
Surface 
Evaluation Result 
Cumulative 
Result 
Design Output 
Value 
Bottom-up 
Fatigue/Alligator 
Cracking 
Low 0 ft2 
313 ft2 5.22% lane area Moderate 313 ft2 
High 0 ft2 
Top-Down 
Fatigue/Longitudinal 
Cracking 
Low 500 ft 
1,000 ft 10,560 ft/mile Moderate 500 ft 
High 0 ft 
Transverse Cracking 
Low 30 ft 
30 ft 317 ft/mile Moderate 0 ft 
High 0 ft 
Rutting 
Range 0.00-0.31 in 
n/a 0.16 in Mean 0.16 in 
Std. Dev. 0.11 in 
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Table 5-45: Beaufort County Sample 2 Design Output Values 
Distress Type 
Severity 
Level 
Surface 
Evaluation Result 
Cumulative 
Result 
Design Output 
Value 
Bottom-up 
Fatigue/Alligator 
Cracking 
Low 0 ft2 
654 ft2 
10.90% 
lane area 
Moderate 138 ft2 
High 516 ft2 
Top-Down 
Fatigue/Longitudinal 
Cracking 
Low 500 ft 
1,000 ft 10,560 ft/mile Moderate 500 ft 
High 0 ft 
Transverse Cracking 
Low 26 ft 
26 ft 275 ft/mile Moderate 0 ft 
High 0 ft 
Rutting 
Range 0.08-0.24 in 
n/a 0.19 in Mean 0.19 in 
Std. Dev. 0.07 in 
 
Table 5-46: Beaufort County Sample 3 Design Output Values 
Distress Type 
Severity 
Level 
Surface 
Evaluation Result 
Cumulative 
Result 
Design Output 
Value 
Bottom-up 
Fatigue/Alligator 
Cracking 
Low 0 ft2 
928 ft2 
15.47% 
lane area 
Moderate 910 ft2 
High 18 ft2 
Top-Down 
Fatigue/Longitudinal 
Cracking 
Low 500 ft 
1,000 ft 10,560 ft/mile Moderate 500 ft 
High 0 ft 
Transverse Cracking 
Low 0 ft 
0 ft 0 ft/mile Moderate 0 ft 
High 0 ft 
Rutting 
Range 0.08-0.47 in 
n/a 0.23 in Mean 0.23 in 
Std. Dev. 0.07 in 
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The average design output values for the 1.56 mile section of US-278 are presented 
in Table 5-47. This location presented the highest average top-down fatigue cracking value 
of all the locations. The cause of this is the mild and moderate longitudinal cracking that 
was present within each sample for their entireties. 
 
Table 5-47: Design Output Values for US-278 in Beaufort County 
Distress Type Design Output Value Standard Deviation 
Bottom-up Fatigue / 
Alligator Cracking 
10.53 % lane area 5.14% lane area 
Top-down Fatigue / 
Longitudinal Cracking 
10,560 ft/mile 0 ft/mile 
Transverse Cracking 197 ft/mile 172 ft/mile 
Rutting 0.19 in 0.04 in 
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Chapter Six: Summary, Conclusion, and Recommendations 
6.1. Summary 
The South Carolina Department of Transportation is planning to implement the 
AASHTO Mechanistic Empirical Pavement Design Guide, but before this can be done, the 
method needs to be calibrated to South Carolina conditions. Part of this effort requires the 
evaluation of pavement distress data for 36 pavement sections. This thesis outlines the 
efforts to develop a method for calibrating the MEPDG and includes results from four of 
the pavement sections. The four roadway sections were selected from a list compiled in the 
Phase 1 research conducted by Gassman and Rahman (2016). 
Each location was divided into 500 ft samples and a number of the samples were 
randomly selected for evaluation based on the total length. Bottom-up fatigue cracking, 
top-down fatigue cracking, and transverse cracking were all visually observed and recorded 
during the surface evaluations. Surface rut depth values were also collected to aid in the 
calibration. A distressed and non-distressed asphalt core was collected within each 
evaluated sample. The distressed core was generally taken within the wheel path to include 
at least one distress found within the sample location. The non-distressed core was always 
taken outside of the wheel path relatively close to the distressed core location. After 
retrieving the asphalt cores from the pavement, characteristic measurements were 
documented in the field. The overall thickness and visible asphalt layer dimensions were 
recorded for each specimen and any obvious distresses visible were also noted. The 
research team utilized the core specimens to determine the pavement structure present at 
186 
 
each location. Surprisingly, multiple pavement structures were found within single 
locations. 
Upon completion of field work, each asphalt core was reevaluated in the lab to 
ensure accurate measurement and layer depiction had been accomplished. Cores were 
grouped based on location within each research site to determine the pavement structures 
present. Surface evaluation measurements were all transcribed into tables and averaged to 
represent the entirety of the location. The results are presented in this thesis. 
 
6.2. Conclusions 
Two main attributes addressed within this research were pavement performance 
and pavement design or structure. The nature of this research has driven conclusions to be 
drawn from each location individually. SC-93 in Pickens County was consistent in 
performance and design throughout. SC-72 in Laurens County did not present any 
consistency in performance or design. SC-31 in Horry County presented consistent 
performance and design throughout. US-278 in Beaufort County also presented consistent 
performance and design. This research is an important part of the local MEPDG calibration 
for South Carolina. Therefore, the entirety of the state should also be addressed. Currently 
the limited number of research locations exhibit inconsistent performance and design 
throughout the state of South Carolina when assessed as a single group. 
One thing to consider when discussing this research is the type of evaluation 
conducted in the field. The surface evaluations conducted in this research are considered 
non-destructive evaluations. In complete contrast to that, the coring measures used to 
187 
 
retrieve asphalt specimens within each sample is considered a destructive evaluation 
measure. 
1. Chapter Three discusses how the LTPP distress identification manual (Miller & 
Bellinger, 2014) was used to identify surface distresses in the field. Bottom-up fatigue 
cracking is listed in the manual as a surface distress displayed as alligator cracking. 
Non-destructive evaluation methods conducted within this research project lead the 
team to believe bottom-up fatigue cracking is present within some of the research 
locations because alligator cracking is present. However, inspection of asphalt core 
specimens from these locations did not support this finding in most cases. Of the 
numerous surface evaluations reporting bottom-up fatigue cracking, there were no 
asphalt cores that displayed bottom-up cracking within the lowest asphalt layer after 
retrieval. Therefore, the results of this study present that alligator cracking may not 
always be a direct result of bottom-up fatigue cracking. This statement is accurate if 
bottom-up fatigue cracking must begin within the lowest layer of asphalt. However, if 
bottom-up fatigue cracking can be found within other layers of the pavement structure 
then alligator cracking may be directly correlated. The cores found within this research 
do not support mid-structure bottom-up cracking, likewise they cannot confirm it hasn’t 
occurred. Some cores clearly define top-down cracking when the crack terminates 
within the asphalt layer. However if the crack has spanned the entire depth of an asphalt 
layer before retrieval there is no way to know if it originated as bottom-up cracking or 
not. 
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2. There are many possible reasons for the asphalt distresses seen within this research. 
The subgrade failing could potentially be the cause of the bottom-up fatigue cracking 
witnessed. The longitudinal cracking or top-down fatigue cracking is most likely due 
to the repetitive loading that exceeded the design of the roadway. All of the pavement 
evaluated is rather old (approximately 16-20 years) and expected to be past its expected 
design life. Not only exceeding the design life, but also exceeding the design load is 
very likely. Overall, the research does not yield a large amount of bottom-up fatigue 
cracking values, leading to believe that the majority of the subgrade is not failing. So 
the test locations have likely been in place longer than the design lifespan and design 
load were originally intended resulting in the excessive amounts of longitudinal 
cracking found throughout the research. 
 
3. Time and resources were the driving factors that dictated the use of random sampling 
within the selected pavement sections. As discussed in Chapter Three, the number of 
random samples within each location was determined by methods outlined in ASTM 
D6433. The discoveries within this research support that if a location exhibits fairly 
uniform characteristics within the majority of the samples then it can safely be assumed 
that the remaining samples are going to contain similar results. Therefore, upon 
viewing large amounts of uniformity, fewer random samples may be required within a 
location to produce adequate results. SC-31 in Horry County is a good example of 
consistent uniform findings throughout the location. More so than uniformity warrants 
less sampling, large variations within a pavement segment warrant higher sample 
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counts. Surface evaluation values that drastically change from sample to sample are 
evidence that more than the calculated random samples may be needed to accurately 
represent the highway segment numerically. Varying pavement structures within a 
single location are also key indications that more samples may be necessary. Laurens 
County (SC-72) presented enough variations that additional samples would be 
warranted. Obtaining additional samples would greatly increase the confidence in the 
presented results. 
 
4. The numerous variations in pavement structures found in Laurens County allowed 
correlations between overall pavement thickness and distress values. As expected, 
samples that contained thicker pavement structures exhibited fewer surface distresses. 
For example, Sample 8 contained a thicker pavement structure than most samples along 
SC-72. This sample did not contain a single finding of alligator cracking and only a 
small amount, 138 ft, of transverse cracking. Sample 1 presented the highest amount of 
surface distresses with a staggering 48.20% lane area coverage of bottom-up fatigue 
cracking and 10,560 ft/mile of longitudinal cracking. The asphalt core retrieved from 
Sample 1 presented an overall structure thickness of 6 inches. The trend continues 
throughout the site where thinner pavement structures exhibited higher distresses than 
the thicker pavement structures located on the same stretch of roadway. 
 
5. A comprehensive understanding of what items can be fairly compared was an important 
part of this research. Sample 5 from SC-72 in Laurens County contained the thickest 
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structure found at 14 inches thick. Sample 5 was also the least distressed sample found 
along SC-72. As mentioned in Chapter 4, there appeared to be a microsurface treatment 
applied to Sample 5, this would drastically decrease the amount of visible distresses. 
Any rehabilitation measure, such as a microsurface, would not allow a fair comparison 
between samples without maintenance since initial construction. The pavement with 
rehabilitation measures in place would have a lower amount of traffic volume than the 
original sample. 
 
6.2.1. Limitations of the Project 
The research presented within this thesis was gathered from locations throughout 
the state, the reality that only four locations were evaluated must be addressed. Any of the 
findings within this research are based upon the data collected from said sites and only 
truly represent those locations. Furthermore, this research has provided sufficient evidence 
that there can be a large variation of pavement structures within one length of roadway. An 
additional limitation was the inability to utilize random sampling exclusively without 
alterations. This obstacle was largely noted in Beaufort County with the numerous 
entrances and businesses along the test section. 
 
6.3. Recommendations 
Completing an assignment will continually yield ideas and suggestions for 
additional attempts at the same task. Research is no exception to this statute. Upon 
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completing the work described in this thesis there are numerous ideas and suggestions that 
would benefit future individuals in their research endeavors.  
Communication and scheduling skills are critical to the success of continuing this 
research. Requiring individuals and equipment to be on the roadway can be a dangerous 
situation if the proper safety measures are not taken. Efficiently communicating with the 
team members conducting field work is the first step to ensure the trip is constructive. 
Detailed discussion of each member’s task should be reviewed and demonstrated at the lab 
before travel and individuals are placed within trafficked areas. Allowing researchers the 
opportunity to use the equipment in a non-traffic area with instructions from experienced 
personnel was very beneficial. All trips need to be planned with enough notice for local 
DOT officials to ensure enough equipment and personnel are available for adequate traffic 
control. It is the researcher’s responsibility to effectively communicate the tasks that will 
be taking place for the research to the DOT officials. Ensuring this happens will help 
prevent any misunderstanding of what type and length of closure is needed. It has also 
proved beneficial to ask DOT officials of any known oddities on site or with traffic patterns 
before arrival. Google Earth is capable of locating intersections and side roads within the 
project limits, but is unable to give local data such as traffic spikes around certain 
restaurants. As discussed before, Clemson researchers attempted to work outside of peak 
traffic hours (i.e., rush hour). Holiday and vacation destinations may be more suitable to 
evaluate in the less popular times of the year if possible. For example, spring break would 
not be the ideal time to evaluate the Horry county section due to Myrtle Beach popularity. 
Researchers who approach each trip with a realistic mindset will also be more successful. 
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Allotting for a 3 day trip with only three or four researchers on staff to a research location 
with 24 proposed surface evaluations would not be realistic, since more time or more 
personnel would be required to complete the work. Future researchers should recognize the 
amount of work their team is capable of within a single day’s time and plan the trips 
accordingly. 
As mentioned in previous chapters, backing up electronic data while in the field or 
as quickly as possible is ideal for this type of research. This research team failed to do this 
and lost valuable images taken from various site visits because they were stored locally on 
one device. It is unfortunate this occurred, however since the occurrence, all images have 
been immediately uploaded into an online service immediately upon capture. This ensures 
damage or loss of device will not result in loss of images or data. Taking a picture while 
standing at the beginning of each pavement sample is recommended to present a visual 
overview of pavement conditions without measurements. 
Professional surveying equipment and the expertise to operate the tools would 
provide a very large benefit to this research. Electronically storing the exact GPS location 
of each pavement sample would eliminate any misinterpretation of location between 
current and future researchers who reevaluate the samples. Logging the coordinates of 
asphalt cores and transposing over a map will also aid in visually determining where the 
pavement structure transitions within a section. Overall organization and repeatability 
would also benefit from utilizing survey equipment. 
Stratified random sampling is recommended to replace the simple random sampling 
process used in this research. Using a one mile lane closure as the basis for strata lengths 
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is recommended because traffic control is unable to setup and relocate numerous lane 
closures within a day. After establishing strata within the location, simple random sampling 
would then be used to selected samples within each stratum. Utilizing this type of sampling 
is likely to increase the amount of possible pavement sample evaluations within a work 
day. 
The current MEPDG output values fail to distinguish asphalt pavement distress 
severity levels. The singular output values produced in PavementME only portray the 
existence of the performance indicators in quantitative values. As a result, an output value 
of 2,000 ft/mile would potentially represent numerous scenarios. For example, both 2,000 
feet of low severity bottom-up fatigue cracking in a mile section and 2,000 feet of high 
severity bottom-up fatigue cracking would produce the 2,000 ft/mile output value. 
Rationally, a roadway exhibiting the same amount of high severity cracking as a roadway 
with low severity cracking of any type does not contain equally performing pavement. 
Establishing a way to distinguish distress severity levels within the MEPDG process is a 
recommendation that would benefit SCDOT tremendously. Higher severity roadways with 
equal output values under the current process should be prioritized over roadways 
exhibiting less severe distresses. 
Utilizing a laser crack measuring system (LCMS) to compare all measurements 
presented within this research is recommended. Ideally, data reported by visual surface 
inspections, like this research, and LCMS data would coincide with little deviation. A 
LCMS has the ability to evaluate the roadway while traveling at traffic speeds. This allows 
for a very large volume of data to be collected in an efficient amount of time. The more 
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data collected throughout the state will allow MEPDG users to obtain more accurate 
calibration factors, which will in turn allow for better roadway designs to be produced. 
Better designs would benefit SCDOT financially and justify continuing research of this 
type and evaluations for years to come. 
Finally, it is recommended that trenching be used as a tool to better assess the 
research locations. Though this testing method is not ideal for all locations, it could be very 
beneficial for some. Trenching enables researchers to determine if mix rutting or subgrade 
failure is taking place and the degree of occurrence if so. SC-93 and SC-72 do not present 
significant rutting evidence, so they are not ideal trenching locations. SC-31 is an excellent 
candidate for trenching to be used based on the rutting data collected in this research. The 
roadway type and traffic volume will allow for a full lane closure during the entirety of the 
inspection process. US-278 also exhibited significant rutting, however the heavily 
populated area lined with businesses and restaurants is not the appropriate setting for 
trenching to be used. 
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Appendix A: Pavement Evaluation Data Collection Sheets 
SC-93 in Pickens County 
 
Figure A 1: SC-93 Sample 8 Surface Evaluation Sheet  
Date:
AC County: Pickens Location:
1.34 12 8
8 500
500 1000
1L 1M 1H 2L 2M 2H 3L 3M 3H 4
50 500 5 2 0
5 12 0
35 5 0
6 3 0
6 0
6 0
3 2
6 0
6 2
12 2
6 2
6
12
9
6
Total:
50 0 0 500 51 0 100 0 0
Density:
0.83% 0.00% 0.00%
Pavement Condition Survey Data Sheet 4/18/2018
Pavement Section Type: SC-93
Total Length:(mi) Lane Width:(ft) Total Number of Samples:
Sample Number: Sample Length:(ft) Sample Area: (sqft) 6000
Sample Start: Sample End: Evaluator: Clifton Hurley
Distress Types: 1. Bottom-up fatigue (Alligator Cracking) (ftxft) 2. Top-down fatigue 
(Longitudinal Cracking) (ft)  3. Transverse Cracking (ft) 4. Surface Rut Depth (mm)
Comments:
82 degrees Fahrenheit sunny, no clouds
End of Sample
A-2 
 
 
Figure A 2: SC-93 Sample 8 Core Collection Sheet 
  
Date:
AC County: Location:
1.34 12 4
8 500
500 1000
1.5"surface: cracked through completely
Pavement Core Collection Sheet 10/1/2018
Pavement Section Type:
Total Length:(mi) Lane Width:(ft) Total Number of Samples:
SC-93Pickens
9.5" total
8"base:1-2" longitudinal cracking from surface
Comments: inside wheelpath/ drivers side
longitudinal cracking
Sample Number: Sample Length:(ft) Sample Area: (sqft) 6000
Sample Start: Sample End: Collector: Clifton Hurley
Specimen number: Distressed #1@673ft
End of Sample
Specimen number: Non-Distressed #1@670ft
Comments: center of lane
10.25" total
6" base
2.5" int: no visible damage
1.75" surface
No GAB
Specimen number:
Comments:
A-3 
 
 
Figure A 3: SC-93 Sample 6 Surface Evaluation Sheet 
  
Date:
AC County: Pickens Location:
1.34 12 8
6 500
1500 2000
1L 1M 1H 2L 2M 2H 3L 3M 3H 4
60 102 -15 10 6 0
4 16 500 9 0
150 12 0
45 6 0
9 0
12 0
0
0
0
0
0
Total:
259 0 118 485 10 0 54 0 0
Density:
4.32% 0.00% 1.97%
End of Sample
SC-93
Total Number of Samples:
Distress Types: 1. Bottom-up fatigue (Alligator Cracking) (ftxft) 2. Top-down fatigue 
(Longitudinal Cracking) (ft)  3. Transverse Cracking (ft) 4. Surface Rut Depth (mm)
Comments:
4x4 is pothole
82 degrees Fahrenheit sunny, no clouds
minor raveling in curve/unfilled core hole present
4/18/2018
6000
Sample Start: Sample End: Evaluator: Clifton Hurley
Total Length:(mi)
Sample Number:
Pavement Section Type:
Lane Width:(ft)
Sample Length:(ft) Sample Area: (sqft)
Pavement Condition Survey Data Sheet
A-4 
 
 
Figure A 4: SC-93 Sample 6 Core Collection Sheet 
  
Date:
AC County: Location:
1.34 12 4
6 500
1500 2000
End of Sample
Sample Number: Sample Length:(ft) Sample Area: (sqft) 6000
Sample Start: Sample End: Collector: Clifton Hurley
Specimen number: Distressed #2@ 1626ft
Pavement Core Collection Sheet 10/1/2018
Pavement Section Type:
Total Length:(mi) Lane Width:(ft) Total Number of Samples:
SC-93Pickens
Comments: longitudinal cracking
7.75" total
4.25" base
2.5" surface
1" surface: completely cracked through
debonding during extraction between surface and base layer
debonding before extraction between surface and surface layer
Specimen number: Non-Distressed #2@ 1630ft
Comments: center of lane
9" total
5" base
3" int
1" surface
No GAB
cores holes directly above storm system drainage
Specimen number:
Comments:
A-5 
 
 
Figure A 5: SC-93 Sample 7 Surface Evaluation Sheet 
  
Date:
AC County: Pickens Location:
1.34 12 8
7 500
3500 4000
1L 1M 1H 2L 2M 2H 3L 3M 3H 4
500 3 0
9 3
8 5
12 4
6 4
7
5
0
0
5
6
Total:
0 0 0 500 0 0 38 0 0
Density:
0.00% 0.00% 0.00%
Pavement Condition Survey Data Sheet 6/21/2018
Pavement Section Type: SC-93
Total Length:(mi) Lane Width:(ft) Total Number of Samples:
Sample Number: Sample Length:(ft) Sample Area: (sqft) 6000
Sample Start: Sample End: Evaluator: Clifton Hurley
Distress Types: 1. Bottom-up fatigue (Alligator Cracking) (ftxft) 2. Top-down fatigue 
(Longitudinal Cracking) (ft)  3. Transverse Cracking (ft) 4. Surface Rut Depth (mm)
Comments:
88 degrees fahrenheit 
sunny-slightly cloudy
End of Sample
A-6 
 
 
Figure A 6: SC-93 Sample 2 Surface Evaluation Sheet 
  
Date:
AC County: Pickens Location:
1.34 12 8
2 500
4000 4500
1L 1M 1H 2L 2M 2H 3L 3M 3H 4
500 80 2 6
24 2 0
3 0
12 4
4 0
2 3
2 0
4 0
2 0
0
0
Total:
0 0 0 500 104 0 33 0 0
Density:
0.00% 0.00% 0.00%
End of Sample
Sample Number: Sample Length:(ft) Sample Area: (sqft) 6000
Sample Start: Sample End: Evaluator: Clifton Hurley
Distress Types: 1. Bottom-up fatigue (Alligator Cracking) (ftxft) 2. Top-down fatigue 
(Longitudinal Cracking) (ft)  3. Transverse Cracking (ft) 4. Surface Rut Depth (mm)
Comments:
88 degrees fahrenheit 
sunny-slightly cloudy
Pavement Condition Survey Data Sheet 6/21/2018
Pavement Section Type: SC-93
Total Length:(mi) Lane Width:(ft) Total Number of Samples:
A-7 
 
 
Figure A 7: SC-93 Sample 2 Core Collection Sheet 
  
Date:
AC County: Location:
1.34 12 4
2 500
4000 4500
End of Sample
Sample Number: Sample Length:(ft) Sample Area: (sqft) 6000
Sample Start: Sample End: Collector: Clifton Hurley
Specimen number: Distressed #3@ 4281 ft
Pavement Core Collection Sheet 10/1/2018
Pavement Section Type:
Total Length:(mi) Lane Width:(ft) Total Number of Samples:
SC-93Pickens
Comments: driver side wheelpath
longitudinal cracking approximately halfway through surface layer
9.5" total
4.5" base
2.25" int
1" int
1.75" surface
Specimen number: Non-Distressed #3@ 4276ft
Comments: center of wheelpath
9.75" total
4.75" base
2.25 int
1" int
1.75" surface
NO GAB
Specimen number:
Comments:
A-8 
 
 
Figure A 8: SC-93 Sample 4 Surface Evaluation Sheet 
  
Date:
AC County: Pickens Location:
1.34 12 8
4 500
4500 5000
1L 1M 1H 2L 2M 2H 3L 3M 3H 4
500 14 6 0
6 0
4 0
4 0
2 2
2 0
12 0
12 3
3
0
0
Total:
0 0 0 500 14 0 48 0 0
Density:
0.00% 0.00% 0.00%
Pavement Condition Survey Data Sheet 6/21/2018
Pavement Section Type: SC-93
Total Length:(mi) Lane Width:(ft) Total Number of Samples:
Sample Number: Sample Length:(ft) Sample Area: (sqft) 6000
Sample Start: Sample End: Evaluator: Clifton Hurley
Distress Types: 1. Bottom-up fatigue (Alligator Cracking) (ftxft) 2. Top-down fatigue 
(Longitudinal Cracking) (ft)  3. Transverse Cracking (ft) 4. Surface Rut Depth (mm)
Comments:
88 degrees fahrenheit 
sunny-slightly cloudy
End of Sample
A-9 
 
 
Figure A 9: SC-93 Sample 4 Core Collection Sheet 
  
Date:
AC County: Location:
1.34 12 4
4 500
4500 5000
End of Sample
Sample Number: Sample Length:(ft) Sample Area: (sqft) 6000
Sample Start: Sample End: Collector: Clifton Hurley
Specimen number: Distressed #4@ 4710 ft
Pavement Core Collection Sheet 10/1/2018
Pavement Section Type:
Total Length:(mi) Lane Width:(ft) Total Number of Samples:
SC-93Pickens
Comments: longitudinal crack through surfaec
stopped before int
10.75" total
3.75" base
2.75" int
2.5"int
1.75" surface
Specimen number: Non-Distressed #4@ 4708 ft
Comments: center of wheelpath
10.5" total
4.5" base
2.5" int
1.75" int
1.75" surface
No GAB
Specimen number:
Comments:
A-10 
 
 
Figure A 10: SC-93 Sample 3 Surface Evaluation Sheet 
  
Date:
AC County: Pickens Location:
1.34 12 8
3 500
5000 5500
1L 1M 1H 2L 2M 2H 3L 3M 3H 4
500 8 0
3
0
0
0
0
0
2
0
0
0
Total:
0 0 0 500 8 0 0 0 0
Density:
0.00% 0.00% 0.00%
Pavement Condition Survey Data Sheet 6/21/2018
Pavement Section Type: SC-93
Total Length:(mi) Lane Width:(ft) Total Number of Samples:
Sample Number: Sample Length:(ft) Sample Area: (sqft) 6000
Sample Start: Sample End: Evaluator: Clifton Hurley
Distress Types: 1. Bottom-up fatigue (Alligator Cracking) (ftxft) 2. Top-down fatigue 
(Longitudinal Cracking) (ft)  3. Transverse Cracking (ft) 4. Surface Rut Depth (mm)
Comments:
88 degrees fahrenheit 
sunny-slightly cloudy
End of Sample
A-11 
 
SC-72 in Laurens County 
 
Figure A 11: SC-72 Sample 4 Surface Evaluation Sheet 
  
Date:
AC County: Location:
5.99 12 13
4 500
1500 2000
1L 1M 1H 2L 2M 2H 3L 3M 3H 4
992 500 17 2
12 1.5
13 1
6 1
3
3
2
1.5
3
2
1
Total:
992 0 0 500 0 0 48 0 0
Density:
16.53% 0.00% 0.00%
Pavement Condition Survey Data Sheet 7/10/2018
Pavement Section Type:
Total Length:(mi) Lane Width:(ft) Total Number of Samples:
SC-72Laurens
fairly recent microsurface
Sample Number: Sample Length:(ft) Sample Area: (sqft) 6000
Sample Start: Sample End: Evaluator: Clifton Hurley
Distress Types: 1. Bottom-up fatigue (Alligator Cracking) (ftxft) 2. Top-down fatigue 
(Longitudinal Cracking) (ft)  3. Transverse Cracking (ft) 4. Surface Rut Depth (mm)
Comments:
Sunny with no clouds 85F
very mild alligator racking pesent in left wheelpath
Transverse cracks are scarce throughout, transverse masurements are grouped
End of Sample
A-12 
 
 
Figure A 12: SC-72 Sample 4 Core Collection Sheet 
  
Date:
AC County: Location:
5.99 12 13
4 500
1500 2000
Specimen number:
Comments:
GAB present
6.5" total
4.25" base
2" surface
.25" surface
Specimen number: Non-distressed #1
Comments:
surface debonded
6.5" total
4.25" base
2" surface
.25" surface
Comments:
mild fatigue cracking
debonded surface layer
GAB present
Pavement Core Collection Sheet 7/10/2018
Pavement Section Type:
Total Length:(mi) Lane Width:(ft) Total Number of Samples:
SC-72Laurens
Sample Number: Sample Length:(ft) Sample Area: (sqft) 6000
Sample Start: Sample End: Collector: Clifton Hurley
Specimen number: #1@1900ft
End of Sample
A-13 
 
 
Figure A 13: SC-72 Sample 2 Surface Evaluation Sheet 
  
Date:
AC County: Location:
5.99 12 13
2 500
2500 3000
1L 1M 1H 2L 2M 2H 3L 3M 3H 4
90 30 3 2
74 42 4 1
80 6 4 2
53 6 3 3
8 9 2 2
3 28 2 1.5
11 4 1.5
2 2
26 2
1.5
1.5
Total:
308 0 0 160 0 0 22 0 0
Density:
5.13% 0.00% 0.00%
End of Sample
Sample Number: Sample Length:(ft) Sample Area: (sqft) 6000
Sample Start: Sample End: Evaluator: Clifton Hurley
Distress Types: 1. Bottom-up fatigue (Alligator Cracking) (ftxft) 2. Top-down fatigue 
(Longitudinal Cracking) (ft)  3. Transverse Cracking (ft) 4. Surface Rut Depth (mm)
Comments: Sunny/no clouds 85F
Fairly recent microsurface
Moat longtitudinal cracking is in the alliator section surroundings
Very mild alligator cracking present, appears to be in early stages of patterning
Pavement Condition Survey Data Sheet 7/10/2018
Pavement Section Type:
Total Length:(mi) Lane Width:(ft) Total Number of Samples:
SC-72Laurens
A-14 
 
 
Figure A 14: SC-72 Sample 2 Core Collection Sheet 
  
Date:
AC County: Location:
5.99 12 13
2 500
2500 3000
Specimen number:
Comments:
2" surface
0.1 microsurface
GAB present
Comments:
surface debonded
6.6" total
4.5"base
0.1 microsurface
GAB present
Specimen number: Non-distressed #2
End of Sample
Sample Number: Sample Length:(ft) Sample Area: (sqft) 6000
Sample Start: Sample End: Collector: Clifton Hurley
Specimen number: #2
4.5"base
2" surface
Pavement Core Collection Sheet 7/10/2018
Pavement Section Type:
Total Length:(mi) Lane Width:(ft) Total Number of Samples:
SC-72Laurens
longitudinal cracking mild
6.6" total
Comments:
surface debonded intermediate layer
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Figure A 15: SC-72 Sample 5 Surface Evaluation Sheet 
  
Date:
AC County: Location:
5.99 12 13
5 500
12000 12500
1L 1M 1H 2L 2M 2H 3L 3M 3H 4
8 2
1.5
0
0
1
1.5
1
1
0
1
0
Total:
0 0 0 8 0 0 0 0 0
Density:
0.00% 0.00% 0.00%
Pavement Condition Survey Data Sheet 7/11/2018
Pavement Section Type:
Total Length:(mi) Lane Width:(ft) Total Number of Samples:
SC-72Laurens
sunny 84F
Sample Number: Sample Length:(ft) Sample Area: (sqft) 6000
Sample Start: Sample End: Evaluator: Clifton Hurley
Distress Types: 1. Bottom-up fatigue (Alligator Cracking) (ftxft) 2. Top-down fatigue 
(Longitudinal Cracking) (ft)  3. Transverse Cracking (ft) 4. Surface Rut Depth (mm)
Comments:
entire section downhill
only one visible crack in entire section
very recent microsurface job
End of Sample
A-16 
 
 
Figure A 16: SC-72 Sample 5 Core Collection Sheet 
  
Date:
AC County: Location:
5.99 12 13
5 500
12000 12500
Dr. Putman suggests sand asphalt may have been used
NOGAB
Specimen number:
Comments:
4.75 INT
debonded during extraction
1.25 sub surface
1.25 surface
0.25 microsurface
Specimen number: Non-distressed #3
Comments:
7 ACB
4.5 INT
1.25subsurface
1.25 surface
top: 0.25 microsurface
NoGAB
Comments:
mild rutting, minor longitudianl cracking on slope
14" total
bottom: 6.75 ACB
Pavement Core Collection Sheet 7/11/2018
Pavement Section Type:
Total Length:(mi) Lane Width:(ft) Total Number of Samples:
SC-72Laurens
Sample Number: Sample Length:(ft) Sample Area: (sqft) 6000
Sample Start: Sample End: Collector: Clifton Hurley
Specimen number: #3@12070ft
End of Sample
A-17 
 
 
Figure A 17: SC-72 Sample 10 Surface Evaluation Sheet 
  
Date:
AC County: Location:
5.99 12 13
10 500
15000 15500
1L 1M 1H 2L 2M 2H 3L 3M 3H 4
8 165 500 20 7 4 6 1.5
40 74 176 6 0.5
52 678 13 4 0
200 50 12 0
6 0
20 0
12 0
34 0
10
1.5
0
Total:
300 917 0 500 259 7 98 6 0
Density:
5.00% 15.28% 0.00%
Pavement Condition Survey Data Sheet 7/11/2018
Pavement Section Type:
Total Length:(mi) Lane Width:(ft) Total Number of Samples:
Sample Number: Sample Length:(ft) Sample Area: (sqft) 6000
Sample Start: Sample End: Evaluator: Clifton Hurley
End of Sample
SC-72Laurens
no obvious repair or rehabilitation
Distress Types: 1. Bottom-up fatigue (Alligator Cracking) (ftxft) 2. Top-down fatigue 
(Longitudinal Cracking) (ft)  3. Transverse Cracking (ft) 4. Surface Rut Depth (mm)
Comments:
sunny 84F
most alligator cracking in left wheel path
10mm rut present in alligator cracking occcurence
uphill section
A-18 
 
 
Figure A 18: SC-72 Sample 10 Core Collection Sheet 
  
Date:
AC County: Location:
5.99 12 13
10 500
15000 15500
no debonding
2.25 surface
Comments:
GAB present
Specimen number:
7" total
4.5 base AC
0.25" int
Specimen number: #4@15106ft
Comments:
longitudinal cracking moderate
minor spalling at crack edges
7" total AC
4.75" base AC
0.25" int
2" surface
no debonding
GAB present
Specimen number: Non-distressed #4
Comments:
Pavement Core Collection Sheet 7/11/2018
Pavement Section Type:
Total Length:(mi) Lane Width:(ft) Total Number of Samples:
Sample Length:(ft) Sample Area: (sqft) 6000
Sample Start: Sample End: Collector: Clifton Hurley
End of Sample
SC-72Laurens
Sample Number:
A-19 
 
 
Figure A 19: SC-72 Sample 1 Surface Evaluation Sheet 
  
Date:
AC County: Location:
5.99 12 13
1 500
15500 16000
1L 1M 1H 2L 2M 2H 3L 3M 3H 4
150 258 528 500 500 12 0
180 534 12 3.5
200 798 12 0.5
8 12 24/0
100 8 2
36 6 0
100 8 0.5
6 0
6 0
0.5
0
Total:
774 258 1860 500 500 0 82 0 0
Density:
12.90% 4.30% 31.00%
Pavement Condition Survey Data Sheet 7/11/2018
Pavement Section Type:
Total Length:(mi) Lane Width:(ft) Total Number of Samples:
SC-72Laurens
Uphill section
Sample Number: Sample Length:(ft) Sample Area: (sqft) 6000
Sample Start: Sample End: Evaluator: Clifton Hurley
Distress Types: 1. Bottom-up fatigue (Alligator Cracking) (ftxft) 2. Top-down fatigue 
(Longitudinal Cracking) (ft)  3. Transverse Cracking (ft) 4. Surface Rut Depth (mm)
Comments:  Sunny 93F
24mm rut is in crack
High Alligator cracking is in left wheelpath
Most light alligator  is left wheelpath
End of Sample
Major variation in soil from previous sections/ visibly darker gray color present now
A-20 
 
 
Figure A 20: SC-72 Sample 1 Core Collection Sheet 
  
Date:
AC County: Location:
5.99 12 13
1 500
15500 16000
Specimen number:
Comments:
4.5 base AC
0.75 surface
1.25" surface
GAB present
Specimen number: Non-distressed #5
Comments:
6.5" total
0.25 surface
1.25 surface
GAB present
debonding occurred
Comments:
severe alligator cracking and rutting
6" total
4.5 base AC
Pavement Core Collection Sheet 7/11/2018
Pavement Section Type:
Total Length:(mi) Lane Width:(ft) Total Number of Samples:
SC-72Laurens
Sample Number: Sample Length:(ft) Sample Area: (sqft) 6000
Sample Start: Sample End: Collector: Clifton Hurley
Specimen number: #5@15642ft
End of Sample
A-21 
 
 
Figure A 21: SC-72 Sample 13 Surface Evaluation Sheet 
  
Date:
AC County: Location:
5.99 12 13
13 500
18000 18500
1L 1M 1H 2L 2M 2H 3L 3M 3H 4
84 198 500 30 4 6
96 6 3
24 3 3.5
24 12 5
44 4 2
60 4 1.5
20 7 8
36 4 1
2 4
4 1.5
8 1.5
2
6
12
Total:
388 198 0 500 30 0 78 0 0
Density:
6.47% 3.30% 0.00%
Total Length:(mi) Lane Width:(ft) Total Number of Samples:
Pavement Condition Survey Data Sheet 7/11/2018
Pavement Section Type: Laurens SC-72
most ruts in right wheel path
Sample Number: Sample Length:(ft) Sample Area: (sqft) 6000
Sample Start: Sample End: Evaluator: Clifton Hurley
Distress Types: 1. Bottom-up fatigue (Alligator Cracking) (ftxft) 2. Top-down fatigue 
(Longitudinal Cracking) (ft)  3. Transverse Cracking (ft) 4. Surface Rut Depth (mm)
Comments:
sunny 93F
downhill section
longitudinal and transverse intersect but very little spalling and no pattern occurs
End of Sample
slight patchwork that failed
A-22 
 
 
Figure A 22: SC-72 Sample 13 Core Collection Sheet 
  
A-23 
 
 
Figure A 23: SC-72 Sample 9 Surface Evaluation Sheet 
  
Date:
AC County: Location:
5.99 12 13
9 500
18500 19000
1L 1M 1H 2L 2M 2H 3L 3M 3H 4
240 540 285 500 112 12 0
288 536 32 12 3
336 12 6
6 4
12 12
12 1
12 0
12 0.5
12 11
12 4
12 5
12
12
12
12
Total:
528 1076 653 500 112 0 174 0 0
Density:
8.80% 17.93% 10.88%
Pavement Condition Survey Data Sheet 7/12/2018
Pavement Section Type:
Total Length:(mi) Lane Width:(ft) Total Number of Samples:
Sample Number: Sample Length:(ft) Sample Area: (sqft) 6000
Sample Start: Sample End: Evaluator: Clifton Hurley
End of Sample
SC-72Laurens
Distress Types: 1. Bottom-up fatigue (Alligator Cracking) (ftxft) 2. Top-down fatigue 
(Longitudinal Cracking) (ft)  3. Transverse Cracking (ft) 4. Surface Rut Depth (mm)
Comments:
downhill curve section
major rutting near end of section/ shoving present 
the transverse cracking exhibited is visually seen as block cracking but not alligator yet
small 2*5 patch in one alligator area
A-24 
 
 
Figure A 24: SC-72 Sample 9 Core Collection Sheet 
  
Date:
AC County: Location:
5.99 12 13
9 500
18500 19000
Comments:
replaced 19000 to 19500
no debonding present
GAB present
Specimen number:
7" total AC layer
4.5 bottom AC layer
0.75 INT
1.75 surface
Specimen number: #7@18960ft
Comments:
severe fatigue/alligator cracking
6.5" total
4.5 bottom up base AC
0.5 int
debond
1.5" surface
GAB present
Specimen number: Non-distressed #7
Comments:
Pavement Core Collection Sheet 7/12/2018
Pavement Section Type:
Total Length:(mi) Lane Width:(ft) Total Number of Samples:
Sample Length:(ft) Sample Area: (sqft) 6000
Sample Start: Sample End: Collector: Clifton Hurley
End of Sample
SC-72Laurens
Sample Number:
A-25 
 
 
Figure A 25: SC-72 Sample 3 Surface Evaluation Sheet 
  
Date:
AC County: Location:
5.99 12 13
3 500
20000 20500
1L 1M 1H 2L 2M 2H 3L 3M 3H 4
72 50 500 40 6 0
24 16 38 6 0
48 6 12 1
216 8 2.5
16 12 1
80 6 3
12 2.5
12 5
6 2
2 2.5
4 3
4
12
12
8
3
12
12
12
Total: 6
456 66 0 500 84 0 167 0 0
Density:
7.60% 1.10% 0.00%
Pavement Condition Survey Data Sheet 7/12/2018
Pavement Section Type:
Total Length:(mi) Lane Width:(ft) Total Number of Samples:
SC-72Laurens
Block cracing present appearing to progress toward alligator cracking
Sample Number: Sample Length:(ft) Sample Area: (sqft) 6000
Sample Start: Sample End: Evaluator: Clifton Hurley
Distress Types: 1. Bottom-up fatigue (Alligator Cracking) (ftxft) 2. Top-down fatigue 
(Longitudinal Cracking) (ft)  3. Transverse Cracking (ft) 4. Surface Rut Depth (mm)
Comments:
replaced 19500 to 20000 because of bridge
Sunny 84F
curve section uphill
End of Sample
not defined enough to classify
A-26 
 
 
Figure A 26: SC-72 Sample 3 Core Collection Sheet 
  
Date:
AC County: Location:
5.99 12 13
3 500
20000 20500
replaed 19500 to 20000
Specimen number:
Comments:
4.75 base
0.25 surface
2 surface
no debonding
Specimen number:  Non-distressed #8
Comments:
7" total
0.25 surface
2 surface cracking and spalling top-down
no bottom up cracking seen
Comments:
7" total
4.75 base
debonded
Pavement Core Collection Sheet 7/12/2018
Pavement Section Type:
Total Length:(mi) Lane Width:(ft) Total Number of Samples:
SC-72Laurens
Sample Number: Sample Length:(ft) Sample Area: (sqft) 6000
Sample Start: Sample End: Collector: Clifton Hurley
Specimen number: #8@20170ft
End of Sample
A-27 
 
 
Figure A 27: SC-72 Sample 6 Surface Evaluation Sheet 
  
Date:
AC County: Location:
5.99 12 13
6 500
23000 23500
1L 1M 1H 2L 2M 2H 3L 3M 3H 4
52 500 46 34 4 3
6 4 6
4 4 5
36 6 3
2 2
8 5
10 4
6 6
4 5
8 5
4 6
4
8
12
12
8
6
6
Total:
52 0 0 500 92 34 116 0 0
Density:
0.87% 0.00% 0.00%
End of Sample
Total Number of Samples:
Distress Types: 1. Bottom-up fatigue (Alligator Cracking) (ftxft) 2. Top-down fatigue 
(Longitudinal Cracking) (ft)  3. Transverse Cracking (ft) 4. Surface Rut Depth (mm)
Comments:
relatively straight with slight incline
generally good section with light longitudinal and light transverse, no pattern visible
Sunny 86F
7/12/2018
6000
Sample Start: Sample End: Evaluator: Clifton Hurley
Total Length:(mi)
Sample Number:
Pavement Section Type:
Lane Width:(ft)
Sample Length:(ft) Sample Area: (sqft)
Pavement Condition Survey Data Sheet
SC-72Laurens
A-28 
 
 
Figure A 28: SC-72 Sample 6 Core Collection Sheet 
  
Date:
AC County: Location:
5.99 12 13
6 500
23000 23500
Specimen number:
Comments:
5.5 AC base
5 INT
1 surface
no GAB
?possible rubberized materials present?
Specimen number:  Non-distressed #9
Comments:
11.5" total
no debonding 
no GAB
transerse crack top down cracking only through surface
Comments:
10.5 total
6.5 base AC
4 surface
End of Sample
Total Number of Samples:
Specimen number: #9@23156ft
7/12/2018
6000
Sample Start: Sample End: Collector: Clifton Hurley
Total Length:(mi)
Sample Number:
Pavement Section Type:
Lane Width:(ft)
Sample Length:(ft) Sample Area: (sqft)
Pavement Core Collection Sheet
SC-72Laurens
A-29 
 
 
Figure A 29: SC-72 Sample 12 Surface Evaluation Sheet 
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Figure A 30: SC-72 Sample 12 Core Collection Sheet 
  
Date:
AC County: Location:
5.99 12 13
12 500
27500 28000
Specimen number:
Comments:
1 Surface
no GAB
Comments:
10" total
6 base AC
3 INT
crack is top down about 4" deep
Specimen number: Non-distressed #10
End of Sample
Sample Number: Sample Length:(ft) Sample Area: (sqft) 6000
Sample Start: Sample End: Collector: Clifton Hurley
Specimen number: #10@27551ft
1 Surface
no GAB
Total Length:(mi) Lane Width:(ft) Total Number of Samples:
6 base AC
3 INT
Comments: mild longitudinal crack
10" total
Pavement Core Collection Sheet 7/17/2018
Pavement Section Type: Laurens SC-72
A-31 
 
 
Figure A 31: SC-72 Sample 11 Surface Evaluation Sheet 
  
Date:
AC County: Location:
5.99 12 13
11 500
29000 29500
1L 1M 1H 2L 2M 2H 3L 3M 3H 4R L
30 500 500 6 4 0 4
30 6 1 4
140 2 1 1
4 2 3
12 5 4
2 6 4
6 5 4
4 4 2
2 3 2
2 6 6
2 3 4
12
Total:
200 0 0 500 500 6 58 0 0
Density:
3.33% 0.00% 0.00%
End of Sample
alligator appears in right wheel path in the curve
minor offshoots of the longitudinal cracks
Sample Number: Sample Length:(ft) Sample Area: (sqft) 6000
Sample Start: Sample End: Evaluator: Clifton Hurley
Distress Types: 1. Bottom-up fatigue (Alligator Cracking) (ftxft) 2. Top-down fatigue 
(Longitudinal Cracking) (ft)  3. Transverse Cracking (ft) 4. Surface Rut Depth (mm)
Comments:
sunny 77F
pic @ 9:54 of longitudinal crack (edge spalling and offshoots call it 2M)
slight incline and slight left turn
Total Length:(mi) Lane Width:(ft) Total Number of Samples:
Pavement Condition Survey Data Sheet 7/17/2018
Pavement Section Type: Laurens SC-72
A-32 
 
 
Figure A 32: SC-72 Sample 11 Core Collection Sheet 
  
Date:
AC County: Location:
5.99 12 13
11 500
29000 29500
Specimen number:
Comments:
1.75 surface
no GAB
Comments:
10.75" total
6.25 base AC
2.75 INT
no GAB
top down cracking through surface 2" deep spalling along crack edge
Specimen number:  Non-distressed #11
End of Sample
Sample Number: Sample Length:(ft) Sample Area: (sqft) 6000
Sample Start: Sample End: Collector: Clifton Hurley
Specimen number: #11@29062ft
3 INT
1.5 surface
Total Length:(mi) Lane Width:(ft) Total Number of Samples:
10.25" total
5.75 base AC 
Comments:
low logitudianl cracking
Pavement Core Collection Sheet 7/17/2018
Pavement Section Type: Laurens SC-72
A-33 
 
 
Figure A 33: SC-72 Sample 7 Surface Evaluation Sheet 
  
Date:
AC County: Location:
5.99 12 13
7 500
30000 30500
1L 1M 1H 2L 2M 2H 3L 3M 3H 4R 4L
84 500 500 32 8 2 3
2 12 3 5
3 4 4 7
5 3 4
2 4 2
6 4 6
2 5 7
4 7 7
2 7 10
6 5
5 4
Total:
84 0 0 500 500 37 45 0 0
Density:
1.40% 0.00% 0.00%
Pavement Condition Survey Data Sheet 7/17/2018
Pavement Section Type:
Total Length:(mi) Lane Width:(ft) Total Number of Samples:
SC-72Laurens
pic @10:49 of large breakout
Sample Number: Sample Length:(ft) Sample Area: (sqft) 6000
Sample Start: Sample End: Evaluator: Clifton Hurley
Distress Types: 1. Bottom-up fatigue (Alligator Cracking) (ftxft) 2. Top-down fatigue 
(Longitudinal Cracking) (ft)  3. Transverse Cracking (ft) 4. Surface Rut Depth (mm)
Comments:
Sunny 75F
relatively flat and straight
longitudinal with offshoots in wheelpaths
End of Sample
another breakout present farther down section
A-34 
 
 
Figure A 34: SC-72 Sample 7 Core Collection Sheet 
  
Date:
AC County: Location:
5.99 12 13
7 500
30000 30500
Specimen number:
Comments:
4.5 base AC
5 INT
2 surface
no GAB
Specimen number:  Non-distressed #12
Comments:
11.5" total
1.75 surface
no GAB
top down, moderate longitudinal cracking
crack through surface layer only
Comments: 10" total
5.5 base AC
2.75 INT
debonding?
Pavement Core Collection Sheet 7/17/2018
Pavement Section Type:
Total Length:(mi) Lane Width:(ft) Total Number of Samples:
SC-72Laurens
Sample Number: Sample Length:(ft) Sample Area: (sqft) 6000
Sample Start: Sample End: Collector: Clifton Hurley
Specimen number: #12@30070ft 
End of Sample
A-35 
 
 
Figure A 35: SC-72 Sample 8 Surface Evaluation Sheet 
  
Date:
AC County: Location:
5.99 12 13
8 500
31000 31500
1L 1M 1H 2L 2M 2H 3L 3M 3H 4R L
500 116 2 4 7
1 2 5
2 4 3
4 5 3
2 6 5
2 4 4
4 6 4
4 7 5
8 7 3
6 3 4
6 7 5
6
6
12
6
12
6
8
12
Total: 29
0 0 0 500 116 0 138 0 0
Density:
0.00% 0.00% 0.00%
Pavement Condition Survey Data Sheet 7/17/2018
Pavement Section Type:
Total Length:(mi) Lane Width:(ft) Total Number of Samples:
SC-72Laurens
breakou at 208ft intersecting longitudinal and transverse
Sample Number: Sample Length:(ft) Sample Area: (sqft) 6000
Sample Start: Sample End: Evaluator: Clifton Hurley
Distress Types: 1. Bottom-up fatigue (Alligator Cracking) (ftxft) 2. Top-down fatigue 
(Longitudinal Cracking) (ft)  3. Transverse Cracking (ft) 4. Surface Rut Depth (mm)
Comments:
sunny 84
relatively flat and straight
longitudinal hairline cracks exhibit very minor offshoots
End of Sample
no alligator present just extensive transverse cracking
A-36 
 
 
Figure A 36: SC-72 Sample 8 Core Collection Sheet 
  
Date:
AC County: Location:
5.99 12 13
8 500
31000 31500
no GAB
Specimen number:
Comments:
4 base AC
3 INT
2.25 INT
.75 INT
1.75 surface
Specimen number:  Non-distressed #13
Comments:
11.75" total
.75 INT
1.75 surface
no GAB
top down cracking through 3" from surface
low longitudinal
Comments:
11" total
4 base AC
4.5 INT
Pavement Core Collection Sheet 7/17/2018
Pavement Section Type:
Total Length:(mi) Lane Width:(ft) Total Number of Samples:
SC-72Laurens
Sample Number: Sample Length:(ft) Sample Area: (sqft) 6000
Sample Start: Sample End: Collector: Clifton Hurley
Specimen number: #13
End of Sample
A-37 
 
SC-31 in Horry County 
 
Figure A 37: SC-31 Sample 9 Surface Evaluation Sheet 
  
Date:
AC County: Location:
3.98 12 12
9 500
2000 2500
1L 1M 1H 2L 2M 2H 3L 3M 3H 4R L
500 3 5 4
4 5 5
2 5 5
2 5 6
6 5 7
8 6 6
7 7
8 7
9 7
7 9
7 9
Total:
0 0 0 500 0 0 25 0 0
Density:
0.00% 0.00% 0.00%
End of Sample
SC-31Horry
Rain limits crack visibility
longitudinal cracking present but no spalling at the surface
Distress Types: 1. Bottom-up fatigue (Alligator Cracking) (ftxft) 2. Top-down fatigue 
(Longitudinal Cracking) (ft)  3. Transverse Cracking (ft) 4. Surface Rut Depth (mm)
Comments:
Cloudy with rain, wet pavement
straight flat section
pic of breakout at 9:43am 311ft
previous corehole seen at 316ft (filled in but settled)
Sample Number: Sample Length:(ft) Sample Area: (sqft) 6000
Sample Start: Sample End: Evaluator: Clifton Hurley
Pavement Condition Survey Data Sheet 7/24/2018
Pavement Section Type:
Total Length:(mi) Lane Width:(ft) Total Number of Samples:
A-38 
 
 
Figure A 38: SC-31 Sample 9 Core Collection Sheet 
  
Date:
AC County: Location:
3.98 12 12
9 500
2000 2500
End of Sample
SC-31Horry
Sample Number: Sample Length:(ft) Sample Area: (sqft) 6000
Sample Start: Sample End: Collector: Clifton Hurley
Pavement Core Collection Sheet 7/24/2018
Pavement Section Type:
Total Length:(mi) Lane Width:(ft) Total Number of Samples:
Specimen number: Non-distressed #1
Comments:
6.5" total AC
5 base
1.5 surface
GAB present
Specimen number: #1 at 2131ft
Comments: rut
outside center wheel path 
off center, joint in middle lane
6.75" total
5 base
1.75 surface
GAB present
Specimen number:
Comments:
A-39 
 
 
Figure A 39: SC-31 Sample 10 Surface Evaluation Sheet 
  
Date:
AC County: Location:
3.98 12 12
10 500
3500 4000
1L 1M 1H 2L 2M 2H 3L 3M 3H 4R L
297 6 7
27 9 7
5 8
9 8
8 8
9 5
5 7
7 6
8 8
9 8
9 9
Total:
0 0 0 324 0 0 0 0 0
Density:
0.00% 0.00% 0.00%
End of Sample
SC-31Horry
small breakout at 132 feet 10:41am
at 297feet the distresses drastically decrease, hairline cracks present
no apparent reason for change
Distress Types: 1. Bottom-up fatigue (Alligator Cracking) (ftxft) 2. Top-down fatigue 
(Longitudinal Cracking) (ft)  3. Transverse Cracking (ft) 4. Surface Rut Depth (mm)
Comments:
straight flat section
cloudy, no rain, wet pavement present
longitudinl cracking present with numerous offshoots but no spalling
longitudianl cracking on both sides of the wheel path pic at 10:38am
Sample Number: Sample Length:(ft) Sample Area: (sqft) 6000
Sample Start: Sample End: Evaluator: Clifton Hurley
Pavement Condition Survey Data Sheet 7/24/2018
Pavement Section Type:
Total Length:(mi) Lane Width:(ft) Total Number of Samples:
A-40 
 
 
Figure A 40: SC-31 Sample 10 Core Collection Sheet 
  
Date:
AC County: Location:
3.98 12 12
10 500
3500 4000
End of Sample
SC-31Horry
Sample Number: Sample Length:(ft) Sample Area: (sqft) 6000
Sample Start: Sample End: Collector: Clifton Hurley
Pavement Core Collection Sheet 7/24/2015
Pavement Section Type:
Total Length:(mi) Lane Width:(ft) Total Number of Samples:
outside wheel path
GAB present
Specimen number: Non-distressed #2
Comments:
3 base
2 surface
1.75 surface
top-down crack 2.25" deep
some segregation at bottom of ac base 
Specimen number: #2 at 3557ft
Comments: longitudinal cracking
6.5" total AC
6.75" total
3 base
2 INT
1.75 surface
GAB present
center of lane
Specimen number:
Comments:
A-41 
 
 
Figure A 41: SC-31 Sample 11 Surface Evaluation Sheet 
  
Date:
AC County: Location:
3.98 12 12
11 500
4500 5000
1L 1M 1H 2L 2M 2H 3L 3M 3H 4R L
339 339 9 9
9 9
10 8
5 7
4 6
5 6
7 11
15 13
9 10
9 9
9 11
Total:
0 0 0 339 339 0 0 0 0
Density:
0.00% 0.00% 0.00%
Total Length:(mi) Lane Width:(ft) Total Number of Samples:
Pavement Condition Survey Data Sheet 7/24/2018
Pavement Section Type: Horry SC-31
dip was running transversely across entire roadway accordingt to DOT officials
Sample Number: Sample Length:(ft) Sample Area: (sqft) 6000
Sample Start: Sample End: Evaluator: Clifton Hurley
Distress Types: 1. Bottom-up fatigue (Alligator Cracking) (ftxft) 2. Top-down fatigue 
(Longitudinal Cracking) (ft)  3. Transverse Cracking (ft) 4. Surface Rut Depth (mm)
Comments:
flat straight section
partch present starting at 132ft ending at 293ft pic at 11:45am
patch was placed due to severe dip approximately one year ago ("3-4inches deep")
End of Sample
longitudinal cracking with minimal spalling but lots of offshoots is found outside of patch
right side of right wheelpath contains majority of longitudinal cracking
labeled as moderate because of the high frequency of offshoots
A-42 
 
 
Figure A 42: SC-31 Sample 11 Core Collection Sheet 
  
Date:
AC County: Location:
3.98 12 12
11 500
4500 5000
Pavement Core Collection Sheet 7/24/2018
Pavement Section Type: Horry SC-31
GAB present
Total Length:(mi) Lane Width:(ft) Total Number of Samples:
4.5 base undamaged but debonded surface
2 surface cracked thru, top-down
Comments: longitudinal cracking outside of center of outside wheel path
6.5" total AC
Sample Number: Sample Length:(ft) Sample Area: (sqft) 6000
Sample Start: Sample End: Collector: Clifton Hurley
Specimen number: #3
End of Sample
Specimen number: Non-distressed #3
Comments:
center of outside lane
6.5" total AC
2.75 base
2 INT
1.75 surface
GAB present
Specimen number:
Comments:
A-43 
 
 
Figure A 43: SC-31 Sample 2 Surface Evaluation Sheet 
  
Date:
AC County: Location:
3.98 12 12
2 500
5500 6000
1L 1M 1H 2L 2M 2H 3L 3M 3H 4R L
500 9 11
8 10
9 10
7 8
9 7
8 11
6 11
6 9
10 11
8 9
7 8
Total:
0 0 0 500 0 0 0 0 0
Density:
0.00% 0.00% 0.00%
Pavement Condition Survey Data Sheet 7/24/2018
Pavement Section Type:
Total Length:(mi) Lane Width:(ft) Total Number of Samples:
SC-31Horry
longitudinal cracks running on each side of the wheel paths
Sample Number: Sample Length:(ft) Sample Area: (sqft) 6000
Sample Start: Sample End: Evaluator: Clifton Hurley
Distress Types: 1. Bottom-up fatigue (Alligator Cracking) (ftxft) 2. Top-down fatigue 
(Longitudinal Cracking) (ft)  3. Transverse Cracking (ft) 4. Surface Rut Depth (mm)
Comments:
straight flat section
longitudinal cracking present with minimal spalling
runoffs but not significant enough for moderate rating
End of Sample
A-44 
 
 
Figure A 44: SC-31 Sample 2 Core Collection Sheet 
  
Date:
AC County: Location:
3.98 12 12
2 500
5500 6000
2 INT
1.5 surface
Pavement Core Collection Sheet 7/24/2018
Pavement Section Type:
Total Length:(mi) Lane Width:(ft) Total Number of Samples:
SC-31Horry
6.5" total AC
3 base
Comments:
longitudinal cracking at outside edge of inner wheel path
Sample Number: Sample Length:(ft) Sample Area: (sqft) 6000
Sample Start: Sample End: Collector: Clifton Hurley
Specimen number: #4
End of Sample
GAB present
crack through surface layer, spalling on surface
Specimen number:  Non-distressed #4
Comments:
6.5" total AC
2.75 base
2.25 INT
1.5 surface
GAB present
center of lane
Specimen number:
Comments:
A-45 
 
 
Figure A 45: SC-31 Sample 7 Surface Evaluation Sheet 
  
Date:
AC County: Location:
3.98 12 12
7 500
6500 7000
1L 1M 1H 2L 2M 2H 3L 3M 3H 4R L
216 500 290 16 19 9
17 10
19 10
10 9
18 11
14 17
13 9
19 11
16 12
15 14
12 10
Total:
216 0 0 500 290 16 0 0 0
Density:
3.60% 0.00% 0.00%
End of Sample
left wheelpath contains low longitudinal craking-no spalling present
spalling occurs in right wheelpath longitudinal cracks
Cloudy 75F
right wheelpath exhibits all distresses listed
Sample Number: Sample Length:(ft) Sample Area: (sqft) 6000
Sample Start: Sample End: Evaluator: Clifton Hurley
Distress Types: 1. Bottom-up fatigue (Alligator Cracking) (ftxft) 2. Top-down fatigue 
(Longitudinal Cracking) (ft)  3. Transverse Cracking (ft) 4. Surface Rut Depth (mm)
Comments:
pics @9:10
large breakout from longitudinal cracking in first 16ft
straight section with curve near end/slightly inlcined
Pavement Condition Survey Data Sheet 7/25/2018
Pavement Section Type:
Total Length:(mi) Lane Width:(ft) Total Number of Samples:
SC-31Horry
A-46 
 
 
Figure A 46: SC-31 Sample 7 Core Collection Sheet 
  
Date:
AC County: Location:
3.98 12 12
7 500
6500 7000
End of Sample
Sample Number: Sample Length:(ft) Sample Area: (sqft) 6000
Sample Start: Sample End: Collector: Clifton Hurley
Specimen number: #5 at 6524ft
Pavement Core Collection Sheet 7/25/2018
Pavement Section Type:
Total Length:(mi) Lane Width:(ft) Total Number of Samples:
SC-31Horry
Comments:
Full depth crack surface debonded
GAB present
Specimen number: Non-distressed #5
Comments:
center of wheelpath
7" total
3 base
2.25 INT
2 surface
GAB present
Specimen number:
Comments:
A-47 
 
 
Figure A 47: SC-31 Sample 5 Surface Evaluation Sheet 
  
Date:
AC County: Location:
3.98 12 12
5 500
7000 7500
1L 1M 1H 2L 2M 2H 3L 3M 3H 4R L
500 242 2 12 10
77 19 10
9 18
10 15
14 15
18 12
18 11
18 10
16 10
18 11
11 13
Total:
0 0 0 500 319 0 2 0 0
Density:
0.00% 0.00% 0.00%
End of Sample
the end of the section is close to the exit ramp
possible seperation at seam of shoulder and road in the banked area
end of section contains more hairline cracks longitudinally
right wheelpath contains spalling along longitudinal cracking
Sample Number: Sample Length:(ft) Sample Area: (sqft) 6000
Sample Start: Sample End: Evaluator: Clifton Hurley
Distress Types: 1. Bottom-up fatigue (Alligator Cracking) (ftxft) 2. Top-down fatigue 
(Longitudinal Cracking) (ft)  3. Transverse Cracking (ft) 4. Surface Rut Depth (mm)
Comments:
partly cloudy 78F
curved to the left section, slightly inclined
left wheelpath longitudinal cracking exhibits no spalling
Pavement Condition Survey Data Sheet 7/25/2012
Pavement Section Type:
Total Length:(mi) Lane Width:(ft) Total Number of Samples:
SC-31Horry
A-48 
 
 
Figure A 48: SC-31 Sample 5 Core Collection Sheet 
  
Date:
AC County: Location:
3.98 12 12
5 500
7000 7500
End of Sample
Sample Number: Sample Length:(ft) Sample Area: (sqft) 6000
Sample Start: Sample End: Collector: Clifton Hurley
Specimen number: #6 at 7113ft
Pavement Core Collection Sheet 7/25/2018
Pavement Section Type:
Total Length:(mi) Lane Width:(ft) Total Number of Samples:
SC-31Horry
Comments:
debonded between base and INT, INT and surface
no through cracks in base and INT 
through crack in surfae layer
GAB present
Specimen number: Non-distressed #6
Comments:
6.75" total AC
2.75 base 
3.25 INT
1.75 surface
center of lane
GAB present
Specimen number:
Comments:
A-49 
 
 
Figure A 49: SC-31 Sample 12 Surface Evaluation Sheet 
  
Date:
AC County: Location:
3.98 12 12
12 500
9000 9500
1L 1M 1H 2L 2M 2H 3L 3M 3H 4R L
500 12 10 11
12 11 12
11 12
12 17
12 17
15 12
11 10
11 18
12 13
15 12
15 13
Total:
0 0 0 500 0 0 24 0 0
Density:
0.00% 0.00% 0.00%
Total Length:(mi) Lane Width:(ft) Total Number of Samples:
Pavement Condition Survey Data Sheet 7/25/2018
Pavement Section Type: Horry SC-31
incline to bridge
Sample Number: Sample Length:(ft) Sample Area: (sqft) 6000
Sample Start: Sample End: Evaluator: Clifton Hurley
Distress Types: 1. Bottom-up fatigue (Alligator Cracking) (ftxft) 2. Top-down fatigue 
(Longitudinal Cracking) (ft)  3. Transverse Cracking (ft) 4. Surface Rut Depth (mm)
Comments:
replaced 14500 to 15000
sunny 85F
left turn
End of Sample
2 transverse cracks approximately 6 feet apart
no apparent cause
longitudinal cracking along seam of shoulder and road
hairline crakcs present in roadway outside of wheelpaths
very little spalling throughout section
A-50 
 
 
Figure A 50: SC-31 Sample 12 Core Collection Sheet 
  
Date:
AC County: Location:
3.98 12 12
12 500
9000 9500
Pavement Core Collection Sheet 7/25/2018
Pavement Section Type: Horry SC-31
surface debonded
through crack in surface layer
Total Length:(mi) Lane Width:(ft) Total Number of Samples:
broken surface
GAB present
Comments:
5.25" base AC
Sample Number: Sample Length:(ft) Sample Area: (sqft) 6000
Sample Start: Sample End: Collector: Clifton Hurley
REPLACED 14500 to 15000ft
Specimen number: #7 at 9243ft
End of Sample
Specimen number:  Non-distressed #7
Comments:
7.25" total AC
5.25" base
2 surface
GAB present
Specimen number:
Comments:
A-51 
 
 
Figure A 51: SC-31 Sample 8 Surface Evaluation Sheet 
  
Date:
AC County: Location:
3.98 12 12
8 500
11500 12000
1L 1M 1H 2L 2M 2H 3L 3M 3H 4R L
500 11 9
14 15
19 13
17 12
18 14
17 16
14 11
17 15
16 14
14 13
13 16
Total:
0 0 0 500 0 0 0 0 0
Density:
0.00% 0.00% 0.00%
End of Sample
Sample Number: Sample Length:(ft) Sample Area: (sqft) 6000
Sample Start: Sample End: Evaluator: Clifton Hurley
Distress Types: 1. Bottom-up fatigue (Alligator Cracking) (ftxft) 2. Top-down fatigue 
(Longitudinal Cracking) (ft)  3. Transverse Cracking (ft) 4. Surface Rut Depth (mm)
Comments:
downhill left turn
sunny 88F
longitudinal hairline cracks but no spalling
Pavement Condition Survey Data Sheet 7/25/2018
Pavement Section Type:
Total Length:(mi) Lane Width:(ft) Total Number of Samples:
SC-31Horry
A-52 
 
 
Figure A 52: SC-31 Sample 8 Core Collection Sheet 
  
Date:
AC County: Location:
3.98 12 12
8 500
11500 12000
End of Sample
Sample Number: Sample Length:(ft) Sample Area: (sqft) 6000
Sample Start: Sample End: Collector: Clifton Hurley
Specimen number: #8 at 11579ft
Pavement Core Collection Sheet 7/25/2018
Pavement Section Type:
Total Length:(mi) Lane Width:(ft) Total Number of Samples:
SC-31Horry
Comments:
6.75" total AC
2.75 base
2 surface
2surface
GAB present
Specimen number: Non-distressed #8
Comments:
7.25 total AC
3.25 base
2 surface
2 surface
center of wheel path
GAB present
Specimen number:
Comments:
A-53 
 
 
Figure A 53: SC-31 Sample 4 Surface Evaluation Sheet 
  
Date:
AC County: Location:
3.98 12 12
4 500
15000 15500
1L 1M 1H 2L 2M 2H 3L 3M 3H 4R L
500 3 6 10 11
2 15 13
5 16 10
11 12
9 13
11 15
11 16
18 13
12 19
17 16
11 14
Total:
0 0 0 500 3 0 13 0 0
Density:
0.00% 0.00% 0.00%
End of Sample
longitudinal cracks with no spalling on left wheelpath
one longitudinal crack with slight spalling on right edge
Sample Number: Sample Length:(ft) Sample Area: (sqft) 6000
Sample Start: Sample End: Evaluator: Clifton Hurley
Distress Types: 1. Bottom-up fatigue (Alligator Cracking) (ftxft) 2. Top-down fatigue 
(Longitudinal Cracking) (ft)  3. Transverse Cracking (ft) 4. Surface Rut Depth (mm)
Comments:
replaced 19500 to 20000 due to traffic control around bridge
straight flat section
sunny 84F
Pavement Condition Survey Data Sheet 7/26/2018
Pavement Section Type:
Total Length:(mi) Lane Width:(ft) Total Number of Samples:
SC-31Horry
A-54 
 
 
Figure A 54: SC-31 Sample 4 Core Collection Sheet 
  
Date:
AC County: Location:
3.98 12 12
4 500
15000 15500
End of Sample
Sample Number: Sample Length:(ft) Sample Area: (sqft) 6000
Sample Start: Sample End: Collector: Clifton Hurley
REPLACED 19500 TO 20000
Specimen number: #9 at 15097ft
Pavement Core Collection Sheet 7/26/2018
Pavement Section Type:
Total Length:(mi) Lane Width:(ft) Total Number of Samples:
SC-31Horry
Comments:
6.75" total AC
3.25 base
1.75 INT
1.75 surface
GAB present
center of outside wheel path
Specimen number: Non-distressed #9
Comments: center of lane
7" total
3 base
2.25 INT
1.75 surface
GAB present 
Specimen number:
Comments:
A-55 
 
 
Figure A 55: SC-31 Sample 1 Surface Evaluation Sheet 
  
Date:
AC County: Location:
3.98 12 12
1 500
17000 17500
1L 1M 1H 2L 2M 2H 3L 3M 3H 4R L
500 22 4 16 17
6 14 16
12 15 14
20 17 15
18 13
15 10
15 12
12 13
15 12
18 11
5 9
Total:
0 0 0 500 60 0 4 0 0
Density:
0.00% 0.00% 0.00%
End of Sample
no spalling present except along shoulder seam
Sample Number: Sample Length:(ft) Sample Area: (sqft) 6000
Sample Start: Sample End: Evaluator: Clifton Hurley
Distress Types: 1. Bottom-up fatigue (Alligator Cracking) (ftxft) 2. Top-down fatigue 
(Longitudinal Cracking) (ft)  3. Transverse Cracking (ft) 4. Surface Rut Depth (mm)
Comments:
sunny 88F
flat straight section
longitudinal crack running along seam on right side
Pavement Condition Survey Data Sheet 7/26/2018
Pavement Section Type:
Total Length:(mi) Lane Width:(ft) Total Number of Samples:
SC-31Horry
A-56 
 
 
Figure A 56: SC-31 Sample 1 Core Collection Sheet 
  
Date:
AC County: Location:
3.98 12 12
1 500
17000 17500
End of Sample
Sample Number: Sample Length:(ft) Sample Area: (sqft) 6000
Sample Start: Sample End: Collector: Clifton Hurley
Specimen number: #10 at 17047
Pavement Core Collection Sheet 7/26/2018
Pavement Section Type:
Total Length:(mi) Lane Width:(ft) Total Number of Samples:
SC-31Horry
Comments: rutting
7" total AC
outside of outer wheelpath
med longitudinal cracking
both sides of wheel path
2" crack from surface
no layer seperation
Specimen number: Non-distressed #10
Comments:
7" total AC
2.75 base
2.25 INT
2 Surface
base starting to debond
center of wheel path
Specimen number:
Comments:
A-57 
 
 
Figure A 57: SC-31 Sample 6 Surface Evaluation Sheet 
  
Date:
AC County: Location:
3.98 12 12
6 500
18500 19000
1L 1M 1H 2L 2M 2H 3L 3M 3H 4R L
500 500 4 9 10
2 11 12
2 11 10
4 10 11
8 7
10 9
8 10
10 7
9 8
10 8
8 7
Total:
0 0 0 500 500 0 12 0 0
Density:
0.00% 0.00% 0.00%
7/26/2018
6000
Sample Start: Sample End: Evaluator: Clifton Hurley
Total Length:(mi)
Sample Number:
Pavement Section Type:
Lane Width:(ft)
Sample Length:(ft) Sample Area: (sqft)
Pavement Condition Survey Data Sheet
SC-31Horry
End of Sample
Total Number of Samples:
Distress Types: 1. Bottom-up fatigue (Alligator Cracking) (ftxft) 2. Top-down fatigue 
(Longitudinal Cracking) (ft)  3. Transverse Cracking (ft) 4. Surface Rut Depth (mm)
Comments:
straight section beginning to veer right at the end
longitudianl cracking throughout on each side of wheelpaths
right side if right wheeloath exhibits scarce spalling
numerous offshoots present classifying as moderate
more frequent longitudinal cracking in center of lane as apparoaching exit ramp
roughly one mile from ramp
sunny 88F
A-58 
 
 
Figure A 58: SC-31 Sample 6 Core Collection Sheet 
  
Date:
AC County: Location:
3.98 12 12
6 500
18500 19000
7/26/2018
6000
Sample Start: Sample End: Collector: Clifton Hurley
Total Length:(mi)
Sample Number:
Pavement Section Type:
Lane Width:(ft)
Sample Length:(ft) Sample Area: (sqft)
Pavement Core Collection Sheet
SC-31Horry
End of Sample
Total Number of Samples:
Specimen number: Distressed #11 at 18628ft
Comments:
6.75" total AC
2.75 base
2 INT
2 surface
GAB present
2.5" top down lateral crack
no damage in base
Specimen number:  Non-distressed #11
Comments:
6.75" total AC
2.75 base
2.25 INT
1.75 surface
GAB present
center of wheel path
Specimen number:
Comments:
A-59 
 
US-278 in Beaufort County 
 
Figure A 59: US-278 Sample 1 Surface Evaluation Sheet 
  
Date:
AC County: Beaufort Location:
1.56 12 4
1 500
720 1220
1L 1M 1H 2L 2M 2H 3L 3M 3H 4L 4R
68 500 500 2 6 6
6 2 0 3
4 2 8 4
235 12 3 1
12 6 7
3 0
Total:
0 313 0 500 500 0 30 0 0
Density:
0.00% 5.22% 0.00%
End of Sample
*transverse crack present at approx. 951 foot possible overlay
*transverse crack present at approx. 1188 foot possible overlay
*surface evaluation data may have been taken from the side of the road at times
Sample Number: Sample Length:(ft) Sample Area: (sqft) 6000
Sample Start: Sample End: Evaluator: Clifton Hurley
Distress Types: 1. Bottom-up fatigue (Alligator Cracking) (ftxft) 2. Top-down fatigue 
(Longitudinal Cracking) (ft)  3. Transverse Cracking (ft) 4. Surface Rut Depth (mm)
Comments:
*rut data shown is what traffic would allow
*rut measurements are at least 50 feet apart/ missing data is due to measurement location being 
inaccessable for measurement
Pavement Condition Survey Data Sheet 10/15/2018
Pavement Section Type: US-278
Total Length:(mi) Lane Width:(ft) Total Number of Samples:
A-60 
 
 
Figure A 60: US-278 Sample 1 Core Collection Sheet 
  
Date:
AC County: Location:
1.56 12 3
1 500
720 1220
Specimen number:
Comments:
2.75" ac layer 3
2.25" ac layer 2
2" ac layer 1
GAB present
Specimen number: Non-distressed
Comments:
7" total
2" ac layer 1
GAB present
longitudinal crack through ac layer 1 only
Comments:
7.25" total
3.25" ac layer 3
2" ac layer 2
Pavement Core Collection Sheet 10/15/2018
Pavement Section Type:
Total Length:(mi) Lane Width:(ft) Total Number of Samples:
US-278Beaufort
Sample Number: Sample Length:(ft) Sample Area: (sqft) 6000
Sample Start: Sample End: Collector: Clifton Hurley
Specimen number: Distressed @911ft
End of Sample
A-61 
 
 
Figure A 61: US-278 Sample 2 Surface Evaluation Sheet 
  
Date:
AC County: Beaufort Location:
1.56 12 4
2 500
1220 1720
1L 1M 1H 2L 2M 2H 3L 3M 3H 4L 4R
42 360 500 500 2 5 6
8 156 12 6 6
40 12 4 2
48 5 6
5 6
9 4
3 2
Total:
0 138 516 500 500 0 26 0 0
Density:
0.00% 2.30% 8.60%
End of Sample
rut data shown is what traffic would allow
Sample Number: Sample Length:(ft) Sample Area: (sqft) 6000
Sample Start: Sample End: Evaluator: Clifton Hurley
Distress Types: 1. Bottom-up fatigue (Alligator Cracking) (ftxft) 2. Top-down fatigue 
(Longitudinal Cracking) (ft)  3. Transverse Cracking (ft) 4. Surface Rut Depth (mm)
Comments:
transversal crack from overlay aproxiamtely 1322 feet
previous core hole present approximately 1520 feet
high alligator at 1352 feet to 1382 feet patch (360 value)
Pavement Condition Survey Data Sheet 10/15/2018
Pavement Section Type: US-278
Total Length:(mi) Lane Width:(ft) Total Number of Samples:
A-62 
 
 
Figure A 62: US-278 Sample 2 Core Collection Sheet 
  
Date:
AC County: Location:
1.56 12 3
2 500
1220 1720
Specimen number:
Comments:
2.25" ac layer 1
GAB present
Comments:
7.5" total
3.25" ac layer 3
2" ac layer 2
debonding between 1 and 2
collected from rutting approx. 5mm
Specimen number: Non-distressed
End of Sample
Sample Number: Sample Length:(ft) Sample Area: (sqft) 6000
Sample Start: Sample End: Collector: Clifton Hurley
Specimen number: Distressed @1630ft
2.25" ac layer 1
GAB present
Pavement Core Collection Sheet 10/15/2018
Pavement Section Type:
Total Length:(mi) Lane Width:(ft) Total Number of Samples:
US-278Beaufort
3.25" ac layer 3
2" ac layer 2
Comments:
7.5" total
A-63 
 
 
Figure A 63: US-278 Sample 3 Surface Evaluation Sheet 
  
Date:
AC County: Beaufort Location:
1.56 12 4
3 500
2800 3300
1L 1M 1H 2L 2M 2H 3L 3M 3H 4L 4R
80 18 500 500 4 12
39 4 3
14 3 9
9 2 8
768 5 8
6 7
4 8
6 7
4 6
5 7
4 6
Total:
0 910 18 500 500 0 0 0 0
Density:
0.00% 15.17% 0.30%
End of Sample
Sample Number: Sample Length:(ft) Sample Area: (sqft) 6000
Sample Start: Sample End: Evaluator: Clifton Hurley
Distress Types: 1. Bottom-up fatigue (Alligator Cracking) (ftxft) 2. Top-down fatigue 
(Longitudinal Cracking) (ft)  3. Transverse Cracking (ft) 4. Surface Rut Depth (mm)
Comments:
Patch at 2676ft to 2740ft exhibiting moderate alligator cracking throughout (768 value)
Pavement Condition Survey Data Sheet 10/15/2018
Pavement Section Type: US-278
Total Length:(mi) Lane Width:(ft) Total Number of Samples:
A-64 
 
 
Figure A 64: US-278 Sample 3 Core Collection Sheet 
 
Date:
AC County: Location:
1.56 12 3
3 500
2800 3300
Specimen number:
Comments:
2" ac layer 3
2" ac layer 2
2" ac layer 1
GAB present
Specimen number: Non-distressed
Comments:
6" total
2" ac layer 1
breakout at top of second layer
debond between 1 and 2
GAB present
Comments:
6" total
2" ac layer 3
2" ac layer 2
Pavement Core Collection Sheet 10/15/2018
Pavement Section Type:
Total Length:(mi) Lane Width:(ft) Total Number of Samples:
US-278Beaufort
Sample Number: Sample Length:(ft) Sample Area: (sqft) 6000
Sample Start: Sample End: Collector: Clifton Hurley
Specimen number: Distressed @3257ft
End of Sample
